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ASSOCIATE MEMBERS OF THE OHIO ELECTRIC LIGHT ASSOCIATION. 
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Since the organization of the Ohio Electric Light Association the following 
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1904-1905 — M. E. Turner Cleveland, O. 
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Since the organization of the Association its meetings have been held at 
the following places: 

Piqua October 8-9, 1895. 

Springfield October 13-14. 1896. 

Cincinnati October 12-13, 1897. 

Sandusky August 18-19, 1898. 

Cleveland August 10-11-12, 1899. 

Toledo August 14-15-16, 1900. 

Hotel Victory, Putin-Bay August 20-21-22, 1901. 

Columbus October 14-15-16, 1902. 

Columbus October 13-14-15, 1903. 

Sandusky August 16-17-18, 1904. 

Hotel Victory, Put-in-Bay August 16-17-18, 1905. 

Hotel Victory, Put-in-Bay August 21-22-23, 1906. 

Toledo August 20-21-22, 1907. 

Hotel Victory, Put-in-Bay August 25-26-27. 1908. 
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PROCEEDINGS FOURTEENTH ANNUAL MEETING 



OHIO ELECTRIC LIGHT ASSOCIATION. 



The Fourteenth Annual Meeting of the Ohio Electric Light Association 
was held at Hotel Victory, Putin-Bay, Ohio, on August 25, 26 and 27, 1908. 
under the presidency of Mr. F. M. Tait, of the Dayton Lighting Co. 

The following is a stenographic report of the proceedings: 

First Session — Tuesday Afternoon, August 25. 

President Tait being unable to reach the Bay for the afternoon session. 
Secretary Gaskill called the convention to order at 2:30 p. m., and announced 
that Ex-President W. P. Engel, of Defiance, would preside until the arrival of 
President Tait. 

Ex-President Engel (in the chair): Gentlemen, inasmuch as Mr. Tait has 
Leen called away and will not return until this evening, we will defer his ad- 
dress until tomorrow, so as to give him the opportunity to deliver it himself. 

The first paper of the afternoon will be presented by Mr. William M. 
Adams, of the Citizens Gas & Electric Co., Elyria, O. 

The paper was read by Mr. Adams, as follows: 
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THE GAS ENGINE 



By Wm. M. Adams, Citizens Gas & Electric Co., Elyria, Oliio. 

Mr. Chairman, Members and Visitors— The subject that is my lot to discuss 
before you at this time is one of unusual mterest, and is bound to become an 
important factor in the manufacture and sale of electric light and power. 

The gas engine as we find it to-ilay has come to fill a long felt want that 
cannot be supplieci by any other prime mover, namely the converting of heat 
energy into work with a minimum loss. It is a well known fact that the 
average steam engine delivers less than 5 per cent of the energy' in the coal in 
the form of useful work. Note the contrast with the gas engine which delivers 
more than 25 per cent of the energy in the fuel in the form of useful work. To 
my hearers who are not engineers these statements will sound rather unwar- 
ranted and for that reason the following explanations will be in order: Let us 
see first why the steam engine furnishes leas than f\\c per cent of the energ>' 
in the coal. We will take for an illustration of a typical steam plant of say 
.•VK) h. p. We will suppose that the plant is equipped with horizontal tubular 
boilers, standard fee<l pumps and heater, automatic high speed engine. 

The coal, we will suppose, has been delivered to the boiler room in car 
load lots, and is of good quality containing 12fiOO B. T. U. per lb. We will 
find upon investigation that one pound of coal burned under the boiler in 
this instance will evaporate ' pounds of water from at 212 Fahr. Experience 
has also proven that an engine such as we have specified will consume 3o lbs. 
of steam per h. p. hour, and the coal burned evaporates 5 pounds of water per 
pound of coal, it is clear that 80 divided 5 equals six pounds of coal required to 
be burned per hour i>er. h. p. output. 

We said at the start th«t each pound of coal contnined IjOOO heat units, 
therefore 12000 times 6 equals 72000 heat units in the form of co<l that has 
been purchased to furnish one h. p. of energj' ready for sale. 

One heat unit is equivalent to 778 foot pounds of energj*, and one h. p. 
is equivalent to 83000 foot pounds per minute, therefore 88000 divided by 778 
and the quotient multiplieil by 60 equals 2,545 divided by 7200 equals 3 y^ per 
cent of the energ>' in the coal delivered in the form of useful work. 96'/^ per 
cent of the money spent for coal Is a total loss, part due to improper combus- 
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tion ill the furnace, piirt goen up llie smoke Htaek, a part in radiation in pipe 
lines, and part in combustion in the engine 

The aU)ve case is typical of the actual conditions where a plant is o|)erated 
with care and skillful attention. 

fn cases where the pUnt is not carefully handle<l, where the l)oiler is al- 
lowe<l to s(*ale and thus l>ecome coated with soot, the piping and fittings allow- 
e<i to become leaky, and the engine allowecl to become out of adjustment, valves 
and pistons leaky, all these items add to the inettlciency of the plant and low- 
er the per cent of useful work obtnined from the fuel purchase. 

Let us next consider the cse of the gas engine. We said in the start that 
over 25 iH?r cent of the energ>' in the fuel could be delivereil by the engine in 
useful work. Let us see why. We will consider a typical gas engine plant of 
say IMH) h. p., the engine being a standanl make of gas engine, guarantee<l to 
operate on 10 cubic feet of gas per h. p. hour and using natural gas of a 
thousjnid B. T. r. per cubic foot. I ^ixin investigation, and test we find this 
plant operating upon 9^^; cubic feet of gas perh. p. hour, and upon analyzing 
the gas find it to contain 9(10 Ji. T. U. per cubic foot, therefore 9V times 9(J0 
e<iuals 98()0 heat units of energy delivered to the engine in the form of natural 
gas for which is obtained one h. j). of energ>' delivered by the engine ready for 
sale. 

We found in the former illustration that 2o45 heat units etjual one h. p. 
therefore 2o4o divided by 93(»0 equals 27 per cent of the energy in the fuel dellv- 
ere<i by the engme in the form of useful work ready for sale, as against H}4 per 
cent under same conditions with a steam plant. From these remarks there 
should l>e no question why the gis engine shouhl not surpass the steam engine 
Hs far as economy in use of fuel con8ume<l. Let us see if there are any further 
advantages in the gas engine over the steam engine. 

A great deal has l)een wrilen and said about the unreliability of the g«8 
engine in service. Did it ever occurr to any of you how unreasonable such 
criticisms are and upon what weak foundations such are base<l? I am prepar- 
e<l to say at this time it can Iw shown beyond a doubt, that the gas engine of 
to-day is a great deal more reliable than the steam plant, that a great <ieal leas 
attention is required to keep a gas engine plant in perfect condition than is 
re<iuired for a steam plant of equal size, further that the chances of failure of the 
gas i)lant are a great deal less than the steam plant. With the gns engine 
l)lant we eliminate entirely the steam boiler trouble with all its faults. As far 
as the engiiie itself is concerne<l it has its delicate j)oints such as the ignitor, 
etc. The gas engineer that does not frequently examine the ignition system, 
keep his nnignates and battery in onier would also let his steam jilant get out 
ot order. With the gas j)lant the only parts that need attention is the ig- 
nition system. There is no piston rod or valve stem, stuffing boxes to be 
packed or to blow steam. 



In suiniuing up the gas engiii^^ tlierc seems uo j^joixi reason why it should 
not appeal to the electric light association as an economical, reliable and efti- 
eient prime mover, and to the pro8[)ective purchaser of additional power units 
the installation of the gas engines where nutural gas is available should be 
iM^riously c*x)nsidere<l by progressive managers for its ver>' low cost as well as 
its reliability. Where natural gas is not available, the (question of producer 
gas in connection with gas engines should be considered before a steam plant is 
installe<l. Bituminous co%l gas producers are now an assured fact. They are 
the onlv apparatus that will deliver a h. p. from one pound of coal, and while 
the first cost of a producer gas engine will slightly exceed the cost of a steam 
l)oiier and engine, the saving in fuel alone will more than pay for the differ- 
ence in investment the first year. 
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Di8CU88ion. 

Ex-President Engel: I think Mr. Adams has given us a paper upon which 
we have all been more or less very solicitous to know more. He has made 
some statements that we all realize are radical, but we also believe that he has 
had sufficient experience to know what he is talking about, and we are anxlons 
to hear questions asked by any member present, and to have a full discussion. 

S. F. Messer (Warren): I would like to ask Mr. Adams about what prico 
he has to pay for gas? 

W. M. Adams (Elyria): 25 cents for gas engines. That is what our com- 
pany charges all over the district. 

W. C. Anderson (Canton) : I would like to ask if under equally high pres- 
sure a gas engine is as reliable as a steam engine? 

W. M. Adams (Elyria): As to that I will say that we have run two 
engines since a year ago last April and have never lost one minute's time dur- 
ing all that period. Last spring we remodeled the plant entirely and never 
shut down one minute. 

Secretary Gaskill: What make of engines have you? 

W. M. Adams (Elyria): We have two Westinghouse three-cylinder, one 
Struthers- Wells of 258 horsepower; the Westinghouse is rated at 280 horse- 
power. 

W. C. Anderson (Canton): I might say that we had a case in our town 
not very locg ago of a gas ergine of about 125 horsepower blowing up and 
Killing the engineer. 

W. M. Adams (Elyria) : So you hear sometimes that a steam boiler blows 
up and kills the engineer; but if the engineer will take care of his ignition and 
give to the gas engine Just half of the attention that he would give a steam 
engine, he will not have any trouble. We run our engines 24 hours a day. 365 
days in the year. 

Wm. WoUs (Columbus): Mr. Adams seems to put great stress on the Igni- 
tion. What method of ignition do you have on your gas engines? 

W. M. Adams (Elyria): We start our engine on a battery. We use an 
Edison battery. We take the ignition off the exciter. 

Wm. Wolls (Columbus): Do you have a duplicate system of ignition, or 
jast single? 

W. M. Adams (Elyria): Single system. We have a duplicate set of bat- 
teries so as to provide for a battery giving out. We switch over on the other 
battery to start, and then use the exciter. 

H. O. Dutter (Hucyrus): I would like to hear what the speaker's com- 
pression is on his engines, and also what his explosion is: does he use an 
iridicator to keep in touch with his explosion and his compression pressure and 
also the working of the valve, or does he just leave that with his engineer? 
The point was brought up in my place the other day by a certain electrical 
engineer to the effect that anybody could run a steam engine, but it took a 
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good man to run a gas engine. I would like to know what Mr. Adams expeii* 
ence is? 

W. M. Adams (Elyria): It is true that it takes a good man. We pay 
more for gas engineers than for steam engineers when we find the right man. 
We do not pay much more. Where we could get a steam ep.g'.r.p'-;' 
for 165.00 we pay 170.00 or $75.00 for a gas engineer. I have not the data with 
me as to that now. We made all those tests. This engine was guaranteed. I 
was pretty careful about getting that. The guaranty was 250 horsepower, 25 
I)er cent over-load. It ran 25 per cent over the guaranty. During one period 
of 24 hours it ran all the way from 250 to 330 horsepower under water rheostat 
test. 

J. R. Cravath (Electrical World): 1 would ask if you have had any diffi- 
culties due to the great variations that sometimes occur in natural gas pres- 
sure; and if you have not, what means do you use for insuring a steady pres- 
sure at the engine? 

W. M. Adams (Elyria): The great trouble with gas engineers and gas 
engine builders is that when installing gas engines they do not provide a suffi- 
ciectly large gas supply pipe. You do not provide a sufficiently large gas sup- 
ply pipe. You do not need pressure, but you must have volume; you can 
operate at almost atmospheric pressure. We do not care to have over that. 
But you have to have a large intake, so that the engine will not be sucking the 
reservoir empty. We take our gas right off the city main at low pressure. 

J. R. Cravath (Electrical World): Is there much variation in your city 
main pressure? 

W. M. Adams (Elyria): Of course there is a little variation, but we cut 
the pressure down. 

J. R. Cravath (Electrical World): The reason I asked that question is 
that I have personal knowledge of a case where we have had considerable trou- 
ble with great variation in the city line pressure and consequently greater 
variation in the pressure at the gas engine than our regulators could take 
care of, which of course resulted in bad regulation all round. 

W. M. Adams (Elyria): I find that trouble exists. I know of two cases 
where you can not make the parties change the small for a larger pipe. They 
installed five 125 horsepower engines in an automobile works about a year ago 
last spring. I told the superintendent not to make that mistake of putting in 
too small a pipe, but to make it plenty large enough. He said: "All right 
Adams, it is up to you." Instead of his putting in a two-inch pipe I made him 
put in a six-inch. He has never had a day's shut-down, no not a minute. He 
put a six-inch pipe clear to his engines, and he had a great big reservoir in 
back of the boiler tank besides. It is not pressure you want, but volume. 

H. O. Dutter (Bucyrus): When you are working those gas engines in mul- 
tiple, how do they behave? 

W. M. Adams (Elyria): When we bought those engines all the gas en- 
gineers predicted that it would be a failure. Our first two were three-cylinders, 
and the last is a two-cylinder horizontal engine. When that verdict was pro- 
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nounced we got the blues. Everybody told us that the company had made a 
mistake in installing a horizontal engine. We wrote to the engine builders 
and they assured us that they would stand by their guaranty and told us to 
pay no attention to what our competitors might say, that if they failed to make 
good they would pay the damage. Previous to installing the last engine you 
could sec a little bit of a blinking in the light, although this was not observable 
until after looking at it closely. It was more noticeable in the 2 to 4 candle- 
power lamp. The night that we first started this engine everybody was down 
there to see it and sonsiderable interest was manifested. We started in with 
one, then the three-cylinder, and tried them in every possible way, and there 
was no more flicker. 

y. D. Elwell (Sidney): Where I am located (Sidney) we have two W'^stiug- 
house gas engines, three-cylinder uprights of medium size. We found it was 
largely a matter of education. When we first put those engines in we needed 
a great deal of education to handle them. The ignition system and other 
things gave us a great deal of trouble.. We spark from the exciter through 
lamps, and also from a set of storage batteries. W^e have found that as long 
as we exercise "eternal vigilance" we do not have any serious trouble, they 
are as reliable as steam engines — as long as nothing breaks; but there are so 
mary small parts that no amount of "eternal vigilance" will guard against occa- 
Bicnal breakage. We hkve had a few shut-downs where we did not see how 
we could iK)ssibly have foreseen trouble. W^e have also two steam engines, 
one of which will run during our peak. We keep up steam all night in the 
steam engines, ready to cut them in if necessary but rarely do we have to do 
i.hat; but we have not found that we could dispense with our steam engines. 
1 would like to ask the brother what mears he takes to keep the jackets clear 
of lime? 

W. M. Adams (Elyria): Fortunately we are pretty well prepared on the 
water question. We have two large gas tanks that will hold about 450.000 
gallons each. I have a big pump that was made in Canton, and I force the 
water out of the bottom of one of these tanks and let it flow through the 
engines into the other tank, and out of that tank into a small tank, in that way 
using the water over and over again; so that we are not bothered with any 
lime. 

D. J. Hard (Cleveland): I want to ask a question which may expos^^ my 
ignorance, but we are here to learn. I would like Mr. Adams to state whether 
with gas at a price which will make the cost of the current generated the same 
lis it would be if generated by coal, is there any advantage in using a gas 
(•ngine? 

W. M. Adams (Elyria) : None except the great advantage of economy. 

D. J. Hard (Cleveland): Is it any more economical to use a gas engine 
for ether reasons besides the cost of the fuel ? 

\V. M. Adams (Elyria): My paper states. I thiuK you will find, that when 
this ongine was bought it was guaranteed to develop 1 horsepower per hour on 
10 feet of gas. On a three-quarter load when you put the current on it con- 
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k^amts 8.1: feet gaa per horsepower hour. I do not think that you can do that 
with coal. 

D. J. Hard (Cleveland): That does not quite answer my question. Sup- 
l;cse that it costs 2 cents to generate electricity by coal and the same amount 
to generate it iJy gas, what would be the economy in the use of gas over steam? 
\V. M. Adams (Elyria): It does not cost that. I have stated in my paper 
that the producer is bound to come into use. Unfortunately up there we are a 
icng way from the gas fields — about 150 miles — and the line coming past is 
pretty well crowded. At the field they have about 285 pounds, near Mt. Ver- 
non; and by the time it gets up to Elyria I have seen the pressure down to 
3 pounds. This fi:*m tha- iv^ r; >eu about has just installed in the last three or 
four months a soft coal producer, not to compete with natural gas, but to be 
sure that he could have something to fall b&ck upon in emergency; and that 
same general superintendent up there told me that it was very satisfactory so 
far as economy was concerned. I can not give the name of the soft coal pro- 
ducer. They have always been working on hard coal; but this is a soft coal 
producer costing $15,000 or $18,000. If it does not produce results more cheaply 
than steam why do they u^e it? That is an individual plant. 

D. J. Hard (Cleveland) : Suppose the gas is furnished at a figure that 
would make it cost the same to produce current as by steam, is there any 
ether economy? 

W. M. Adams (Elyria): No, not that I know of. 

Hlx-Prest. Engei: I hardly think you understood the question. Do you 
EOt consider that you are still making a saving over the steam engine in cost 
of labor in looking after steam pipes, pumps, etc? 

W. M. Adams (Elyria): That, of course, is all dispensed with. 
EJx-Prest. Engel: That is the idea. We want to know whether electricity 
can be furnished for the same money by steam if it costs the same money to 
produce 1 horsepower with gas. We realize that there is an economy with 
your low price of gas now; but if the gas people should make the price equal 
to that of coal how much would there still be saved in favor of the gas, that 
is the gentleman's idea? 

W. M. Adams: (Elyria) : We run our plant which In the evening at peak 
load is about 500 horsepower, with 3 men for the 24 hours. That is on the 
inside; that has nothing to do with taking care of lamps and other work on 
the outside. We have three engineers. 

Ex-Prest. Engel: Your conclusion is then, that a 500 horsepower plant 
can be operated by gas engine with three men for the 24 hours? 
W. M. Adams (Elyria) : Yes, sir. 

E3x-Prest. Engel: And the steam men now must Judge whether they can 
operate a 500 horsepower plant 24 hours a day with three men, considering 
that they must have a fireman, engineers, and so forth. Is there anything 
further of importance on this paper? Mr. Adams has been a very willing 
advocate of gas engines, and he likes to answer questions. 

H. O. Dutter (Bucyrus): One more question: Can the gentleman give us 
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ony idea of the comparative life of the two engines so to speak? In other 
words, if a man invest $10,000 in installing a gas engine, or an equal amount to 
put in steam to give the same power, which one of those two engines is likely 
to give him the longest life on the money invested? 

W. M. Adams (Elyria): That is pretty hard to answer. It depends upon 
the care taken. As I say, this engine has now been running, two of them over 
four years with scarcely any repairs. Of course it has had proper attention. 
And that brings up the point that one fault with the gas engine is that the 
operation is so uniformly good that the engineer gets lazy; but with a good 
man in charge there is no reason why a gas plant should not last as long as a 
steam plant. . 

Ex-Prest. Engel: For the benefit of those who may not have heard Mr. 
Adams, I would state that he says he can see no difference in the wear or the 
life of a gas engine as against a steam engine if equal care is given to each. 
If there is nothing further on this paper we will go on to the next, which is a 
"Report on Gas Producer and Oil Engine Plants" contributed jointly by Mr. 
B. H. Smith, of the Lexington Electric Plant, and Mr. B. H. Gardner, of the 
Dayton Lighting Plant. 

Secretary Gaskill: I would state that Mr. Smith notified us that he would 
be present. He is not here now, but I hope will arrive by tomorrow morning. 
I would suggest that if any questions arise in your mind regarding Mr. Smith's 
paper that you reserve them until his arrival. Mr. Smith is superintendent of 
the Lexington, O., Electric Light Plant, which is one of the few electric light 
plants that are running a gas producer plant. This plant has just made appli- 
cation for membership in this Association. 

In the absence of Mr. Smith at this time, his paper was read by Secretary 
Gaskill, as follows: 
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Rcport on Gas Producer Plant 



By Hoy I) H Hmith, liexingtoii Klectric^Light Plant, Lexiiigloii, Ohio. 

The present iK)were<iuipment of t lie Lex ingtou Electric Light Plant eon- 
sistHof a 2.> h. p. Suction (las Producer and n 100 h. p. Producer Gas Kngine. 
The dynamo is a 17 k. w., 125 Vt. I). C mMchine similar to others of its 
kind. 

The power geyerathig portion of the plant is not a typical installation. 
The producer is an antiquated ty ])€, built in 19:i'J, using anthracite coal. Modem 
gas generators have many improvements over this one that simplify their 
operations and increase their efficiency. 

The load on the plant varies from 15 h. p. to 35 h. p. and, tlierefore, the 
producer is over driven during the |)eak load, causing the gas to be of a lower 
quality, during that part of ihe run, than it would be in a machine of proper 
Hize. It is so constructed that the fire cannot be barred while in operation, and 
the operator is handicapped in tliis way in case the fireshould start to channel. 
Although this proves a serious troul)le at times, it seldom happens when 
proper care is taken while preparing for the run. 

The engine is operating under one third loaJ most of the time, and this 
makes a marked reduction in the efficiency of the equipment. 

The fuel consumption varies somewhat with different grades of coal. We 
have used coal from several different mines, but get the best results from pea 
size Bernice anthracite, which we are using at present. 

With an average load of 10.2 k w., about Ih;^ h. p., and a run of '•% hours, 
we consume 271 lt)S. of coal including a standover loss of three pounds |)er hour. 
Deducting 56 lbs. for standover, the fuel consumption during the run is 215 
lbs., 2.2 lbs. per h. p. hour, or four pounds per kilowatt hour. With coal at 
$4.90 a ton the cost for fuel is Ic per kilowatt hour. The entire cost including 
oil, attend».nce, etc., is 4c per kilowatt hour. 

Many mo<lern pro<lucer gas plants are running with at least one-half this 
amount of fuel, and therefore it is not difficult to see why all installations of 
this kind should not be compared with this one. 

The preparation of the plant for the run takes about an hour. Oiling the 
engine, cleaning, and timing the ignitors, cleaning, barring and blowing the 
lire in tlie pr(Klucer sums up the us'ial prepfiraiory service Of the atteniyn 



j^iveii the plant after starting, the engine received the greater part. During 
regular runs all the attention to it that is usually necessarj^ is noting the con- 
dition of the l)earing8, oiling, etc., but, with an increase in load we experience 
soiye trouble from superheating of the exhaust valves. We are now prepar- 
ing water cooled exhaust valves and hoi)e to obviate this difficulty in that 
way. 

The ignitors, a common weakness in gas engines, have given little trouble. 

As to reliability, may it suffice to note that many times the operator has 
to leave the plant to take up the r^ins of another department and it is not an 
uncommon occurrence for it to run unattended for an hour at a time with no 
variation in the operation of the plant. While tliis is not goo<l policy, one, 
in so small a plant, hus to act in nil capacities. 

The fire seldom has to be drawn from the producer except to make aoiue 
repairs that cannot be done otherwise. It has bee.n nearly six months since 
our fire was drawn, and then it was done that we might replace a broken 
lx>sh i)late. 

The repairs on the pro<lucer have not exceede<l five dollars a year. The 
uj) keep of the engine will probably amount to 1^30 a year. 

The increasing population of our town, the growth of business done in it, 
and the corresponding increase in the lighting to be done, will probably en- 
able us to equip our plant with a modern producer gas installation. We will 
then be able to give a more comi)»ete, and therefore more interesting report of 
our operations. 

The rapid progress now being made in the Gas Producer and Ghs Engine 
will, no doubt, bring them to the front in the power er|uipments of the near 
future. 



Ex-Prest. Engel: The members will remember that any questions they 
aesire to ask on this paper may be brought up tomorrow morning when Mr. 
Smith arrives. We will hear from Mr. Gardner, whose paper on the same 
subject deals with a plant operated by oil engine located in a city other than 
That in which he is located. I think you will find that he has made a very 
careful investigation of the conditions. 

Mr. Gardner read his paper as follows: 
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Report on an Oil Engine Plant in a City 
of 10,000 Inhabitants, 

Hy B. H. (iARDNKK, Dayton Lightiii>^ Coiupauy, Daytou, Ohio. 

The Btation ei{iiipiuent consistH of two 225 horse iK)wer vertical, three 
eylincieroil engines, direet connected to 1«0 k. w., 2^^00 volt, 8 phase, 60 cycle, 
Fort Wayne Alternators. The engines are 16'* x 24^' and speed is 164 R. P. M. 
The exciters are belted, are of 15 k. w. capacity, 125 volts, and are also of Fort 
Wayne manufacture. The special compressors are also Ijelted to engines, there 
being one compressor to each engine. The switchboard is of General Electric 
manufacture. There are also three fifty light A. B constant current trans- 
formers. The cost of this plant installed complete, exclusive of buildings, was 
stated to be 144,000, or approximately one hundred and thirty-eight dollars i>er 
kilowatt of capacity. 

Their connected load consis's of the following: 

i;>6 — 7. 5. amp. series A. C. street arc lamps on all night service. 

90—32 c. p. lamps in alleys, etc, on all night service. 

8(i — 16 c. p. lamjis in engine houses, etc. 

The above are all furnisheii to the city. Tn addition to this, the commer- 
cial load is as follows: 

194 horse power in 220 volt, a phase A C. motors 8000 to 900(»— 16 candle 
power incandescents, (estimated.) 

'X^—6 amp. multiple A. B. arc lamps. 

There are a few signs in the city, but they are all on regular meter rates, 
no concession lieing given for signs or windows being burned over long hours, 
and signs are not switched on or off by the company. 

Water works, gas works, and electric lighting plant all owned and operated 
by the city. There is no natural gas and never has been any in this locality. 
Both the gas works and the lighting plant being owned by the city, there is 
no com i)etition, and practically no effor to secure new business. The sMre 
lighting is about e<(ually divided Ijetween thegasand electric plants. There are 
a few gas engines in town, but there ha\'e been a numl>er replaced with electric 
motors. There has been no special effort along tids line, the consumers talking 
the ^tep liiemseives wi.en the engines l)eeame loo troublesome. 
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Tlie electric company does iv inside wiring at all. Does not furnish free 
lamp renewals, or free repairs, although occasionally a consumer who does not 
ufiderstand the operation of his motor is given a helping hand. The company 
dv)es trim the commercial arcs without charge. They do not carrj' supplies of 
any kind, and clo not j)usli the sale of any current consuming devices. 

Tlie ])lant has \yeeu in operation a little over two years, and they claim 
that during this time there has not been h single shut down, and that the re- 
pairs all told, have amounted to only two hundred aiid fifteen dollars [$2Io.] 

One man reported that he had to keep after the engines all the time to 
keep them in first class condition, for, unless they were in a number one 
si lape, they would not operate. The other man reported that they were very 
little trouble, an<l did not need any more attention than a steam plant The 
regulation on the engines is sufticiently close to allow them to be operated in 
parallel, as they are every night, and while running under an absolutely 
steady load the regulation is all that one couhl desire, as there is no ])erceptJble 
variation whatever. Under a fluctuating load however, there is much room 
for improvement, as tlie regulation is much poorer than a steam engine of eciual 
size would give. For instance, with the engines operating at about one-third 
load, a variation of five amperes on primary meter, caused by elevator motor 
without starter wouhl cause a drop of 8 to V2 volts on secontlary circuits. 
Kverything considtjred, the regulation is not very good, as varations of voltajce 
were noted amounting to twenty per cent; this without the field rhe<3stat 
l)eing touched, and under slightly fluctuating loads. 

For fifteen months, ending March, 1008, the average monthly kilowatt 
hour output of this'plant was fifty-four-thousand-twoliun(ired and the average 
oil consumption was eleven and tw(;-teaths gallons per one-hundred k. w. hours. 
The c:)st of oil delivered is three and one fourth cents per gallon. The labf)r of 
three men to run the plant amounts to two-hundred and forty dollars per month. 
This includes the time thai one nnm speiHls in trimming and repairing both 
street and commercial arcs. 

Regarding the water used for cooling no definite information could l:>e ob* 
tained on this point, for as the citj' supplies the water free of charge, it is not 
metered, and no one knows what it amounts to. However, it prol)ably will 
exceed in amount that necessary for a gas engine of ecpial size. 



UEPORT ON PHODrCKU GAS PLANT AT A SMALL BOX FACT- 
OKY, IN DAYTON, OHIO. 

The manager of the Box factory was approached by rei>resentatives of The 
Dayton Lighting Company before their new building was erected. He had 



UHetl a pis engine previoiiHly i\iu\ was afraid of tlie cost of operating with 
motor drive, and liually decided to put in a producer gas plant. The produc'er, 
etc., is of Fort Wayne manufacture, while the engine itself was manufactured 
bj' the Callahan Uas Engine Company, of Dayton. 

From the very first the installation was the source of much annoyance and 
•lost time, it often being nine or ten o^clock l)efore the attendants would succeed 
in starting the engine, resulting in twenty or thirty workmen being idle from 
two to three hours, three to four days per week. 

After seyeral months' operation the prmiucer was abandoned altogether 
and the engine was run with gasoline, while the entire producer was cleane<l 
and over Miauled. Al>out this time the e^igine and producer manufacturers had 
a lengthy si|uabble, each tryimr to lay the unsatisfactory operation at the 
other's door. Finally, the producer was made to work fairly satisfactorily 
by starting the engine with gasoline and using gasoline for about two hours, 
when the producer will begin to deliver gas, and for the balance of the day the 
engine will run otTof producer gas. 

As !io guarantee was given except as to the cost of fuel, which has been 
met, there is no loop-hole of escape and they must keep the producer plant. 
Tue manager stated, however, that he realizes he made a great mistake in not 
putting in a motor in the first place, as the time they lost the first six months 
would pay for electric power for a year. He has no confidence whatever in his 
plant, and feels that it is only a question of a short time before it will be 
junked and replaced with electric drive. 

The Box Company is considering building an addition to their present 
plant, and they state if they do so, they would not under any circumstances, 
consider anything but electric power. 

This Box Company's experience with a producer plant has kept at least 
one plant and probably more, from being sold in Dayton and the box company 
has turned to be a goo<i booster for electric power. 
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Discussion. 

Secretary Gaskill: Mr. President, probably it is well to make some ex- 
l»lanation of Mr. Gardner's paper. At the meeting of the Executive Committee 
I'eld in Columbus last January it was decided to devote the first session to 
lapers on prime movers, and to cover in the papers a gas engine, a gas pro- 
ducer plant, and an oil engine plant, if possible. The only oil engines that we 
could find in the immediate vicinity of such size as to warrant investigation 
were those located in this city, and I might say the city is Bellefontaine, O. 
Mr. Tait took charge of the matter, and Mr. Gardner acting under the in- 
.itructions of Mr. Tait went to that city and made the necessary examination 
and investigation upon which to base his paper. The plant at Bellefontaine, 
as you know, is a municipal plant. Of course such plants are not admitted as 
members, and they would have no opportunity of presenting the subject from 
their viewpoint. Besides that we wanted che report to come from a disin- 
terested party. That is why the paper comes from Dayton; in justice to the 
Dayton Lighting Co. you will understand that they have no connection with 
the municipal plant. 

Ex-Frest. Engel: Are there any questions to be asked Mr. Gardner? We 
•ire aware that we are up against these things as central station men. We 
iiave received considerable literature as to what the oil engine will do. We 
have with us at the convention a gentleman from Bryan, O., which is also a 
municipal plant that is running oil engines. If he is present in the room we 
would like very much to hear from him. 

S. E. Folk (Bryan): Do you ask for a report from Bryan? 

Ex-Prest. Engel: Yes, we want to hear what your engine is doing. It is a 
Diesel engine, I believe. 

S. E. Folk (Bryan): We have been operating a Diesel engine for about a 
vear to our entire satisfaction. I followed Mr. Adams' remarks very closely 
ynd found the statements he made to be in harmony with our experience along 
ihe line of engineers. We find that steam engineers are not as successful 
with the Diesel engine as they might be, because they do not study their 
engine and get closely enough in touch with it. The economy 
of the engine has been remarkable, we put in current on the switch- 
board at 3V^ to 4 cents per k. w. hr., including interest on sinking fund, labor, 
fuel and all operating expenses. The duty has been all that we could desire. 
We have not been obliged to shut down at any time from any cause whatso- 
ever. The maintenance has been much less and the labor less than with the 
steam engine that we had previously. Our plant was formerly equipped with a 
Russell engine, which gave us trouble through leaking valves and things of 
that kind. We deal with very high pressures, and have had no trouble what- 
ever. One gentleman asked in regard to safety pressures. Our pressures run 
np as high as 1,000 pounds per square inch, but we keep them low. We have 
i:o igniters in the Diesel engine. The Diesel engine varies a good deal from 
the ordinary gas engine in its principles. We do not mix any fuel with the air 
before It goes to the cylinder. We take in a charge of pure air and compress 
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it to 500 pounds per square Inch. The compression heats the air hot enough to 
Ignite the fuel, and it is injected in the cylinder. On the peak load we com- 
press the injection air to 1.000 pounds that is used for injecting fuel into the 
cylinder. As stated, we have no trouble with leaking valves, etc. We find 
that the engine is very easily maintained and kept up. We rim two engines 
*n parallel every day and have no trouble whatever with parallel operationa 
Gas for the past six months has cost an average of 4.65 per k. w. hour. If I 
have not given the information that you desire I will be glad to answer further 
questions. 

F. D. El well (Sidney) : I have taken somewhat of an interest in internal 
combustion engines, and took occasion to visit a plant that has identically the 
same equipment as the one referred to at Bellefontaine. I had heard pretty 
good reports concerning its economy, etc., but upon getting a look into their 
store-room I saw they had enough repair parts lying about to nearly make an 
engine. In the case of Bellefontaine they have a Diesel oil engine man in 
charge. There is no doubt about it that he is an expert. I would like to ask 
the brother if he has had any trouble with needle valves sticking in his oil 
engine? 

S. E. Folk (Bryan): Not a bit. When the engines were first installed 
there were a few admission valve springs broken, and the engineer in charge 
made a report to the New York office, which sent springs of larger diameter. 
Since the smaller springs have been replaced with springs of larger diameter 
we have not had a single spring broken. Everything has been satisfactory 
up to the present time, and for the past year we are more than well pleased. 

B. H. Gardner (Dayton): Do you have any trouble with your voltage 
regulation under fluctuating load; is your load very fluctuating? 

S. E. Folk (Bryan): None at all. We have one 50 horsepower motor; three 
5 horsepower motors, two 3 horsepower motors, and a number of smaller ones. 
We also have on the engine the city water pump operated with electric motor. 
We are using Worthington turbine pump direct connected to electric motor. 
We have had no trouble during the day with variation whatever. The engines 
rake care of that nicely. I believe that Mr. Hubbell is here and can speak as 
to our plant. He has been there. The record of the recording voltmeter will 
show that the regulation has been within one per cent. 

H. O. Dutter (Bryan): I would like to ask if you have an automatic regu- 
lator upon your machine? You do not depend upon your engine to give you 
regulation? 

S. E. Folk (Bryan): We keep the regulation so accurate with an auto- 
matic regulator that it is within one per cent. 

H. O. Dutter (Bucyrus): Would you have good regulation if you did not 
have your current regulated, whether you have automatic, or whether you 
have engine regulation itself simply? 

C. M. Lott (Hicksville): I can vouch for the accuracy of Mr. Folk's state- 
ments. He made the statement that the running expense per k. w. hour 
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covering amount for sinking fund to pay bonds, interest, etc., was 4.65 {yer k. 
'v. hour. I would like to inquire for how long a time the bonds are to run? 

S. E. Folk (Bryan): Bonds to the amount of $60,000 were sold for the in- 
stallation of this plant. We set aside |500 a month, which will pay the face 
of the bonds in ten years, and $250 a month for interest; so that we expect to 
j»ay for the plant in ten years. The capacity of the plant is 300 k. w. The 
output varies from 900 to 1500 k. w. hours a day, varying with the demand for 
motor load. The power factor during the day is 70 per cent. 

C. C. Custer (Piqiia) : I think that the advantages of the gas engine are 
often overestimated, for the reason that the chief talking point is the low 
fuel cost. We have been told today that some of these engines produce a k. w. 
at the switch-board for as low as .25 to .40 cents per k. w.; but taking the 
disadvantages of the gas engine, although of course we hear of cases where 
tney do not have any trouble with shut-downs, but we all know from our exper- 
ience with other gas engine plants that they very often have to shut-down very 
unexpectedly. If a gas engine goes wrong it occurs so suddenly that you do 
not have a chance to change over to a spare unit. If you can get a good gas 
v-ngine — It Is no use to get a poor one — I believe the cost of a gas engine Is at 
least one and a half times the cost of a steam engine, and It may even approxi- 
mate what the cost of the whole steam plant would be. If you have a com- 
pound condensing engine It Is not any trouble to get a fuel economy of 7-10 
cents per k. w. hour when the plant runs 24 hours a day In a town of the same 
size as Bellefontalne. I know of a plant which runs 24 hours a day where 
sometimes the load factor Is very poor, and still the fuel the year around will 
not average more than 7-10 cents per k. w. hour. If you have only 4-10 cents 
I>er k. w. hour as compared with 3-10 cents per k. w. hour for steam engine, 
yon are only saving 3-10 cents per k. w. hour, and I know that this plant that I 
speak of is more reliable than any gas engine that can be made, and this 
reliability ought to outweigh a difference of just a few cents per k. w. hour. 
Of course the fuel consumption Is not the only consideration with an electric 
light company. Take this steam plant that I spoke of where the fuel only 
costs 7-10 cents per k. w. hour and the other station charges approximate 
about 2^ cents per k. w. hour, and when you add In the distribution charges 
and interest on Investment, the total cost per k. w. hour delivered to con- 
sumers would be about 3^^ cents. I believe the gentleman said, that counting 
depreciation and interest on investment he figures that they have been able 
to get something like a current cost of 4% cents per k. w. hour. I think 
there are a great many steam plants that can beat that considerably, towns 
as small as Bryan. I think If there was so much In the gas or Diesel engine 
you would find that more of the larger towns, such as Dayton would have 
them. You find that all the larger plants In the larger towns are strictly 
i^team engine plants. I think that the gas engine has been over-rated, par- 
ticularly on account of its liability to get out of fix and the amount of repairs 
iiecessary to keep It in order; also because there are plenty of things that 
happen to a gas engine that even the best engineer can not foretell. I think 
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tho chalices of shutdown are very much greater. Although we hear of a very 
!'ew gas engines that give reliable service, I think all of us can refer to some 
jias engine plant in our own neighborhood that is giving very poor service. 

F. D. Elwell (Sidney): As an operator of gas engines I would say that we 
have very little trouble, but we have had some. When I went to inspect this 
r:l engine plant that I referred to I took one of my engineers along and told 
him to keep his eyes open. When he came back he said that the principal 
'hing that he had learned was that they were as big liars as we were 
I Laughter.) Regarding the first cost of the Diesel oil engine. I believe that a 
250 horsepower Diesel oil engine up to a year or so ago was priced at $14,500. 
I understood they have since then raised that $1,000. A first class gas engrine 
of 280 horsei)ower, or 300 horsepower, of either the Westinghouse, Koerting, 
or any other of the best makes, will cost about $6,000, and a first class com- 
pound steam engine will probably, as you all know, run from $1,800 to $2,500 
less than the gas engine. 

W. M. Adams (Elyria): Gentlemen, I would say as to reliability that I 
used to crack up the steam engine as against the gas engine; but after four 
years' experience with gas engines I can not see but what they are as good or 
better than steam engines as far as reliability is concerned. One gentleman 
jiaid that he could generate current for 7-10 cents fuel cost per k. w. hour; 
how much for attendants? 

C. C. Custer (Piqua) : I think we have two men on a shift, four in all, one 
in the engine room and one in the boiler room. 

W. M. Adams (Elyria): The gentleman also mentioned that there were 
no large gas engine plants in the country. I think that at San Francisco, Calif., 
they have five 5,000 horsepower units, manufactured by the Snow people. We 
iiave six 1,000 horsepower units, and we have one 1,000 horsepower steam unit, 
and we have never operated that steam unit any more than we could help. 

Prof. F. C. Caldwell (Ohio State University): Mr. President, there is one 
characteristic of human nature that I think comes in in this question of the 
repairs to the gas engine, troubles with gas engines, etc., and that is that where 
a thing runs smoothly and does not make any trouble we do not hear anything 
about it. When it gets into trouble we do. It seems to me that the great diffi- 
culty with this question of the life and repairs of the gas engine is that we 
are dealing with hearsay evidence largely in individual cases: we lack any- 
thing in the way of authoritative statistics. If there was any way by which 
statistics could be obtained from different users of gas engines in regard to 
what their experience has been it would be very much more valuable. 

S. E. Folk (Bryan): We all know that there are always a lot of leaky 
valves in steam engines. That is one thing that increases the cost of main- 
tenance. The gas engine with the same care will give equally as good satis- 
faction as to reliability. In the Diesel engine we have no gas producers, simply 
the engine itself. We get oil delivered at $2.95 per 100 gallons at the plant for 
the IMeeel engines. You have to keep them in order or they will not run for 
you. If a man is negligent and feels that the engine will run along somehow 
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and he will fix it tomorrow, etc., he will get into trouble. To secure the best 
results the engine must be maintained and taken care of properly. I do not 
believe that there is any s^eam engine of 300 k. w. capacity that can compete 
in fuel expense with a Diesel engine of like capacity. What makes our k. w. 
cost high is the interest and sinking fund to pay off the principal. The cost 
of labor up to the present time, repairs, fuel, lubricating oil, etc., is small. It 
cuts down labor expense; we save the labor of two men in the plant. I do 
not believe that any internal combustion engine will give satisfaction if it is 
neglected. 

Ex-Prest. Engel: Have you had any trouble at all with difference in 
gravity of the oil ? 

S. E. Folk (Bryan): None at the present time. 

Ex-Prest. Engel: Do you test it so a* to know whether you are always 
getting about the same gravity? 

S. E. Folk (Bryan): We have made no test whatever. The contract re- 
quires the company to furnish oil of less than one-half per cent sulphur and 
one-half per cent water. We have had no trouble whatever with the oil. 

E. T. Selig (Mt. Vernon): We have plants of some 15,000 to 20,000 horse- 
j ower in our county pumping gas, some of which have run three or four years. 
I was talking with the chief engineer of one of those plants the other day. 
Three years ago he was glad to work for us at 150.00 a month. He is now the 
head of one of the plants of I think about 12,000 horsepower all Snow engines. 
He says they do not take a great deal of care and that they have had no 
unusual difficulties at all with them. In one plant they havi a 5.000 horse- 
:x>wer steam pump; but that was put in because they took it from another 
field, not by reason of their wanting extra reliability. 

W. M. Adams (Elyria): The greatest trouble we have had in gas engine 
operation has been trom steam engineers. I would not have a steam engineer 
run a gas engine for me, because 90 per cent of the steam engineers have no 
use for the gas engine. There is another thing that you do not have tA have 
in a gas engine, and that is you do not run against the license proposition. In 
our country they have a union, and if you do not have a licensed man and his 
card on the wall you can not have him, although the licensed man may not be 
worth the price of the card. We make a rule to examine our igniters once a 
flay. We use nothing but a common piece of Nicoly wire. We do not use 
Platinum. I think we pay 5 cents apiece for them. When they get too short 
we pry them out. We keep a set of extra igniters handy so that we are always 
prepared to put in new ones. 

F. B. Carr (Cleveland): I have never had the pleasure of meeting Mr. 
.*.dams. I have been thinking of buying a gas engine, and I quietly slipped 
down to his plant and went in and got acquainted with the engineers, who I 
found were as enthusiastic on the subject as he is. I found that they could 
not say too much for the operation of their gas engine. He said they had very 
little trouble, in fact had not shut down for a year or more. 1 think one of 
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them was an ex-steam engine man who said he would not have a steam 
engine where he could get a gas engine to do the same work. 

W. M. Adams (Elyria): A year ago last April we had a slight shot-down 
for a few minutes, and have never had another one since. We made repairs 
^n the building and had to cover up the machine. 

Ex-Prest. Engel: This diecussion is surely good for what ails us, gentle- 
men. I would say that if any of you have any turther questions upon any of 
the pa[>ers that have been or will be offered during the convention that a 
special number on the program has been reserved in which to bring up any 
puch questions. If you will call the attention of the chair to it we will be glad 
to have them brought up and discussed. If there are any who feel that they 
want to ask further questions now, we will give them the opportunity before 
we adjourn this session. It is now 4:25 p. ul 

B. H. Gardner (Dayton): In competing with gas salesmen we often run 
against the statement that they make to prospective customers that anybody 
^an run a gas engine, that a gas engine does not need any attention. I would 
like to ask Mr. Adams whether he agrees with any such statement as that? 

W. M. Adams (Elyria): That is one great mistake they make. Salesmen 
come around and tell those things, but that is not the fact. I have tried to 
interest steam engineers in this subject and have told them in individual 
cases that the time was coming for them to take hold of the gas engine and 
that they should make themselves as familiar with it as with the steam 
r^ngine. 1 gave one such steam engineer a job, and he tried it about a month, 
and then got disgusted. Another mistake that salesmen make In selling gas 
engines is to sell a man a large unit when perhaps they ought rather to have 
sold him two smaller ones. So far as reliability goes I think the gas engine 
is superior. There is no blowing out of flues, for instance. 

E. A. Bechstein (Sandusky): What do yoi know about the life of the oil 
engine? The gentleman who said that his plant would be paid for in ten 
years. I would like to ask him what the plant will be good for at the end of 
the ten years, and where the dividends are to come from? 

S. E. Folk (Bryan): Our people figure tbat in ten years it will pay for 
Itself. The village has not been taxed anything for payment of the bonds, 
and if the plant pays for itself in ten years th.?n they consider that they have 
got it without being taxed to pay for it. Of course if we had a private com- 
pany we would be obliged to set aside a dlvid^'nd. 

E. G. Garber (Belleville): I might say that I have been investigating gas 
engine property myself. I came around by way of Jefferson. I understood 
they had a gas engine in use there. It is a medium sized plant, and they have 
two engines that have been in use six years. They say the cylinder head had 
not been off in four years. They have never had any trouble with shut-downs. 
The only shut-down they have had was caused by trouble with the ignition. 
Their battery did not hold out. 

Alter some announcements as to entertainment features, etc.. by Mr. M. 
E. Turner, chairman of the Committee on Entertainment, the convention ad- 
journed to 9:30 a. m. August 26th. o^ 



SECOND SESSION— WEDNESDAY IVSORNING, AUGUST 26. 



The convention met pursuant to adjou'nment, President Tait in the 
chair: Secretary Oaskill at his post. 

President Tait: Gentlemen, before proceeding to business this morning 
I would like to state that I am sorry I was not here yesterday at the starting. 
It was only by a great deal of hard travel that I was able to be here last 
night. Am very glad to be with you this morning. I found that one of the 
things which was not done was the reading of my address, which I left here. 
Fo with your permission I will read that now. 



, PRESIDENT'S ADDRESS. 

By F. M. Tait, Dayton Lighting Co., Dayton, O. 

To the Members of The Ohio Electric Light Association: 

This is the Fourteenth Annual Convention of your Association, and I note 
irom the records that the Association has mft* here several times previously. 

Looking over the past year, since our last convention at Toledo, Ohio, we 
must all be impressed with the rapid growth of the electric light and power 
interests in this state, and in the United States 

We have gone through a period of severe business depression, and while 
many companies suffered, the great majority *iave held their own, and profited 
in many ways, from the hard experience. 

There has been a decided tendency during; the past year for competitive 
electric companies in the same territory to consolidate, thereby effecting what 
is absolutely necessary for complete business and financial success in a public 
service utility of any sort. It is only by the complete and absolute control of 
the electrical output in any community that a public service corporation can 
lower its production and distributed costs, and thereby benefit the consumer 
OS well as help the company. 

But monopoly does not and cannot successfully mean disregard for the 
public rights and welfare, and I believe that fny lighting company's respon- 
sibility increases in proportion to its complete and absolute monopoly of the 
lighting situation in its territory. 

The workings of the state commissions on public utilities in several states 
has been going on for some time, and the opinion is gaining that competent 
commissions with proper and just laws to work under will eventually prove to 
be a good thing for the legitimate and honest electric company. 
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Several prominent bond houses have recently stated that certain bonds 
offered for sale were considered to be good, tecause among other desirable 
features, the electric company was working upder a competent commission, 
insuring safety and a square deal to the electri'; company and its interests. 

The municipal ownership idea seems to be gradually falling behind, and 
properly too, because each year is bringing the tax-payer to a better realiza- 
tion of the fact that "the public pays the bills." 

Data collected by our secretary from the municipal plants in Ohio proves 
that the average municipal plant is far behind the same type of private plant 
similarly located. I believe it is only a question of a few years more that the 
municipal plant will be a rare exception, and not nearly so general as at 
present. 

We have a splendid paper on "Why Municipal Plants Fail," to be read at 
this convention; and I know you will all deriva great good from it. 

I have had occasion to learn that many of our central stations do not 
keep proper books, and do not have correct records of their costs. This is 
all wrong, and must be corrected before those plants can hope to make a 
success of their operations. 

It has been learned that many of our smaller central stations In Ohio feel 
that the expense of joining this Association and coming to the convention 
each year Is not justified. I feel gratified to l;now that many of these plants 
have been brought to a realizing sense of their need of the co-operation and 
nelp of our Association, and have come In with us. 

This work should go on until nearly evnry central station In Ohio is 
lepresented on the Association's roll. 

We must all feel gratified at the continually expanding field for the fur- 
ther and new uses of electric current constant 'y being developed. The latest 
scheme in this direction is the new "Electric Light Trap," used to catch cer- 
tain kinds of destructive moths at night. Powerful electric search lights with 
electric exhaust fans accomplish this purpose, i nd the central station sells the 
current. 

We are all elated with the arrival of the bigh efficiency lamp units con- 
suming one and one-quarter watts per candle, and promising even better effici- 
ency than this in the near future. We are soon to have the 20 candle power 
25 watt Tungsten lamp, mounted in the same size bulb as our present 16 
candle power carbon filament lamp. 

All this, with better to follow, surely makes our outlook for increasing 
and profitable business very bright. 

The papers to be read at this convention have all been selected on timely 
subjects, and you will note that the papers, with few exceptions, are short. 
This was purposely done that plenty of time could be given up to questions 
8nd discussions. I hope that every one present will consider It his business 
and duty to obtain all the information and good that he can out of each of our 
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meetings. .That is what we are here for, and 1 hope there will be a full and 
free discussion of all the papers. 

If you have any central station troubles or difficulties and want help, let 
us try to help you. That is what the Association is for. 

Yon will note on our program several committees whose sole business is to 
bring together those who are not acquainted; others, to furnish entertain- 
ment; and others, again, to see that you are properly amused. 

I hope you will all have a good time at this convention, and go home and 
back to business feeling that your visit here with us has been highly profit- 
able and entirely satisfactory. 

I cannot refrain, in closing, from calling the attention of our members to 
the heavy burden that our genial secretary, Mr. Gaskill, carries each year in 
the way of work to keep the Association and its interests going properly; and 
T know that the success of the Ohio Electric Light Association to date is very 
largely due to his tireless activity for its welfare and the welfare of all its 
i:;e;nbers. 



Secretary Gaskill: Mr. President, there is another Association meeting 
at this hotel, the Astronomical and Astrophysical Society of America. Some 
of the gentlemen in attendance upon it are of world-wide fame as astronomers. 
In view of the fact that this Association deals with technical questions as 
well as they, I think it would be a very nice act of courtesy if the Ohio Elec- 
tric Light Association would extend to the Astronomical and Astrophysical 
Society of America the courtesies of the Association, and that they be invited 
to attend our sessions and entertainment whenever they find it convenient. 

The motion was seconded, and carried unanimously. 

President Tait: Pursuant to that resolution I will appoint Messrs. T. D. 
Buckwell and L. Clifford Anderson to personally present our compliments to 
Prof. E. C. Pickering, president of the Astronomical and Astrophysical Society, 
and to communicate to that Society through him the action we have just 
taken. If the committee will see that that is done I will appreciate it. I 
believe that the a. & A. Society is at this time holding a session at the other 
«nd of the building. Prof. Pickering is the director of the Harvard College 
Observatory, and both he and the other members of the Society are very 
emininet astronomers. 

The Secretary has some matters that he wishes to bring before the 
Association. 

Secretary Gaskill: Gentlemen of the convention, I have suggested to the 
President that the financial report of the Secretary be presented at this 
time, and then lay over until tomorrow for action, in order to give oppor- 
lanity to any of you who may have a criticism to offer to register it before 
action is taken on the report, which is as follows: 
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Secretary-Treasurer's Report. 

Secretary and Treasurer's report for year ending August 20, 1908: 
To the members of the Ohio Electric Light Association: 
I have the honor to submit to you my report of the finances of the Asso- 
ciation for the year ending August 20, 1908: 

balance on hand at end of Association year, August 17, 1907 | 201.55 

Received from sale of buttons, Convention 1907' 112.50 

Error in voucher .50 

Received from sale of Advertising in Souvenir Program 404.51 

Dues from associate members 600.00 

Dues from active members .- - 495.00 

Sale of proceedings 1.50 

11,815.56 
Disbursements. 

Sundry expenses at 1907 convention I 50.76 

Boat ride 1907 convention, including music and guards 230.50 

Toledo beach dinner 84.00 

Reporter for 1907 convention 79.25 

Badges for 1908 convention 86.78 

Salary of secretary 350.00 

Printing and publishing 477.75 

Postage *. 83.50 

Traveling expenses 121.60 

Telephone, telegraph, express and freight 13.50 

$1,577.64 

Balance on hand 237.92 



$1,815.56 



The past year has been the most successful one in the history of the 
Association. The work has been very active throughout the year. 

In addition to the regular work, there was published the lighting rates 
of Ohio, both private and municipal, a work that has been met with great 
favor by the stations. 

The Souvenir Program was again issued the profits of which will net the 
Association about $450.00. 

I would recommend that the Association publish its own program in the 
future instead of letting it out by contract as heretofore. The profits will be 
greater and better satisfaction obtained, both by the advertisers and the 
officers. I wish to express my great appreciation of the valuable services of 
Mr. F. M. Tait, our excellent president, in assisting the secretary in his work 
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and In building up the membership of the Association. I also wish to express 
my thanks for the uniform courtesy and assistance of all the members, both 
active and associative in the work of the year. 

Respectfully submitted, 

D. L. GASKILL, 

Secretary and Treasurer. 



Secretary Gaskill: I would state that a copy of the financial portion of 
this report is in the hands of the Executive and Finance Committees, and the 
books have been audited this morning, all of which will properly come up in 
the proceedings later for action. The report i.> read at this time in order that 
the membership may have opportunity to kjiow the financial transactions and 
make any suggestions they desire before tinal action is taken. 

I may state that we have a large number uf applications for membership, 
which have been endorsed and are In the hant's of the Executive Committee. 
Just as soon as the Executive Committee reports upon that list it will come 
before the convention for action. I am happy to state that the additions to 
our membership this year are more numerous than they have ever been. 
There are 11 applications from central stations and some 18 from associate 
members. There are a few who are in attendance who are not yet members 
of the Association, and it is urged upon these gentlemen by the officers that 
before you leave the Bay we would be glad to have you leave your applica- 
tions for either active or associate membership, whichever fits your case. 
We are trying hard to build up the Association. It is now the largest in the 
United States of the State Associations, and we want to make it twice as large. 

President Tait: Mr. F. H. Plaice's paper happens to be the first one on 
the program for this morning's business. Mr. Plaice is not here. I do not 
know whether he expects to be present this morning or not; but in order to 
give him the opportunity to read his own paper I have deemed it wise to 
change the program a little, and we have asked Mr. C. R. McKay, of the 
Toledo Railways & Light Co., to read his paper now, entitled "Experience 
With Luminous Arc Lamps." 
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Experience With Series Luminous Arc Lamps 



By C. H McKay, Tole<lo Ky. & LlRlit Coiiipniiy, Toledo, Ohio. 

Tills paper is iiitemled to give iu brief form the essential facts eonceniiiig a 
recent large installation of himinous are street lighting. 

In Februarj', 1907, "The Toledo Railways & Light Company'' started in 
regular service «H)me547 luminous arc lamps of the General Electric type for 
series street lighting. This number has been steadly increased, until at the 
present time alx)ut 1670 of these lamps are in regular service. 

The first few hundred lamps were operated from belt driven brush arc 
generators, which machines were gradually removed as the installation of 25 
cycle constant current transformers with mercury arc rectifiers and switch 
lK>ard panels progressed. 

All the street lighting in Toledo is now efl^ected by means of such lamps, 
which for the most part are spaced approximatelj' 600 feet upart in the resi- 
dence and out-lying districts of the city, while in special cases, such as the 
display illumination of Hummit street, the lamps are concentrated there being 
throughout the shopping district on this street, ornamental iron i)ole8, each 
carrying two lamps an<l spaced approximately 80 feet apart, opposite to each 
ot her on each side of the street. 

STATION P^QUiPMENT 

The re<|uired energj' is generated in 8-phase Curtis turbo-generators wound 
for 4000 Volts connected. 

Thirty-seven constant current 25 cycle 50 light transformers, wound for 
2200 volts primarj', were installed, together with a corresponding numl)er of 
inercurj* arc rectifiers and switchboard panels. [Bee cuts and 1.] 

Thirty-four of these rectifiers are of the air cooled tyi^, the blast l)eing 
supplied by either of two fans, driven by 12 h. p. 25 cycle induction motors, 
each of which has ample capacity for the entire 34 sets. 

Three sets with oil coole<l rectifiers have since l)een added to the original 
installation. 

Six of the air cooled transformers and rectifier sets are installe<l in a .sul> 
station in East Toledo, to which current is transmitted by submarine cable 
•jnder the Maumee River. 

The entire operation of this substation at the Starr Ave. Car Barns is con- 
ducted by a car dispatcher without interfering with his ordinary* duties. 
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Kaeh circuit panel supports one rectiHer, with adjuHtable blast ^ate. anv 
meter; excitation switch, primary secondani', and short circuiting piuKK* hu 
transfer plugs and tul)e tilting handle. [iSee cut No. J.] 
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Ill the generating Htatio^ a totalizing paijiel located in the center of the arc 
«witchlK)ar(i supi)orts three indicating wattmeters, three recording wattmeters 
and two triple pole, double throw fused switches, each of these switches con- 
trolling a blower motor. 

A three phase 4- wire 4001 » volt bus, controlled by a motor operate<l oil 
switch, traverses the entire length of the arc switch board l)ehind the sub- 
bases. The transformers are so connected between the neutral and outer buses 
as to closely balance the system. 

The transformers stan<l in two parallel rows on the engine room floor di- 
rectly l)elow the switch board gallery, and their primary- and secondary leads 
rise directly from the transformers terminals to the rear of the panels overhead. 

In case of necessity, it is possible to supply power for the luminous arc 
lights by inverting either of two 100.» k. w., 25 cycle rotarj' converters, normally 
used to convert alternating current into direct current for operating the street 
railway. 

These two machines, together with a sj^nchronous motor generator set, are 
also utilize<l when desirable, to compensate by strengthening their fields, the 
lagging current taken from the generators by the rectifier sets. • 

LINE8 

All lines leave the power house in multiple conductor lead covered cables 
with 7-32" paper insullation on each conductor. After traversing the under- 
ground district in vitrifie<l tile, or cement lined ir »n duct, the circuits continue 
overhead on onlinarj- construction with double pettic »at glass insulators. 

No unusual line troubles have occurred either on the aerial, undergrjund, or 
submarine line-*, although surges, co-incident with tul)e fiashing, have oc- 
casionally punctureil temporary wiring between transformer secondaries and 
rectifiers. 

The lamps kre generally hung over the center of the street intersections, at 
a height of approximately 25 ft., by mciins of suspension wires, and are lower- 
ed for trimming. 

The first lam])s were starte<I during stormy winter weather, and some 
difficulties were encountered due to high winds rupturing the arcs. 

The light in this tyi>e of lamp issues chiefly from the arc itself, instead of 
the posilive crater, and l^eing much longer than the carlx)n arc the magnetite 
i« quite sensitive to rupture by air draughts, unless thoroughly protectee! bv 
wind proof casing and glol)e lit. 

Originally, upper electroiles of '4 " diameter were in use, but these tended 
to oxidize, thus reducing the diameter and resulting in sticking or welding of 
electrodes. 



Tliese (iitticullieH have l)een satisfactorily reine<lie<! in the latter type of 
lamps by securing win<i proof contact between globes and canopies, and by 
the use of ui)i)er electHxles of hirge diameter copper, Hurrounde<l by a sheet 
i ron sleeve. 

The life of Uie lower electrode ha^i been increase<l from approximately 110 
hours to over 100 hours, and it is expecte<l that the up])er electro<le will last 
fully a year. 

The luminous arc lam j)s in operation averajije from 820 to 324 walls i>er 
lamp, including line losses, as measured at the direct currenl circuit terminals. 
The watts at the circuit terminals for the alternating current 7!^2 ampere lamp 
averaged o"2o, showing an approximate reducion of 88 per cent, in energy' per 
light supplie<l to the circuit. 

The present 1070 lami)s, distributed over 87 circuits are trimmed by three 
trimmers, each pn)vided with horse an<i buggy, and about 1 per cent, of the 
lamps are in the shop as an average, for adjustment or minor repairs. 

Gazing directly at the luminous arc, there is discernible to the traine<l eye 
a.slightfre<iuency flicker, which is imperceptible in the general illumination. 

It is iM)ssib!e in residence streets linetl with trees and hence lacking re- 
flecting walls, to read ordinary newspaper print at night midway between 
lamps spacetl ooO to (WX) ft. a])art. 

The satisfaction a irorded by the illumination from the new light is well illus- 
trated by an incident of the Maumee River flood of Feb. 1008, when it l^eeame 
necessary to substitute without notice the original 7'i ampere enclo8e<i alter- 
•iftting current lamps in place of the luminr)usarc lami)s, owiiiu: to the break- 
aee by a falling bridge span of six arc circuits supplying some 800 lamps in 
Kast Toledo, prior to e(iuii)ping the above menlione<l substation. 

Vigon)U8 protests to the city council from residents and merchants of 
Kast Toledo clearly expressed the public opinion as to which type of lamp 
gives the best illumination. 

KKFICIENC^Y AND POW I :K FACTOR 

At the last annual meeting of this Association, held in Toledo during 
August 1007, data was reciuested as to the efllciency and power factor of the 
system in Jictual practical operation. 

Conditions at that time did not permit the running of accurate tests, al- 
though approximate figures were available which have since been verifleil by 
more detaile<l tests, carefully conducted with the object of checking the man- 
ufacturers* guarantees, which have been closely conflrme<i. 

The following tables sliow% under <lifrerent conditions of load and trans- 
former connections, the input and output figures, together with the resulting 
power factors and efficiencies: 
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Volt3 per lamp D. C. (line losses included).. 

Watte per lamp D. C. 

Watte per lamp A. C. *' '* ** 



80O 
815.0 
851.0 



78.2 
828.0 
888.0 



77.8 
824 
8R7.0 



78.1 
8S1.0 
4030 



The efflciency indicated above is the ratio of D. C. output to the circuit to 
the A. C. input to the constant current transformer, and includes all losses in 
the transformers, reactances, rectifier, and switchboard wiring and connect- 
ions. All instruments were calibrateil before and after the tests. 

The efficiency and power factor readings are in each case averages of ten 
separate tests, which showed practically no variation from each other. 

The primary A. (\ voltage during the test was about 5 per cent, above 
rated transformer voltage, which fact may account for the low power factor. 

During each test the circuits were patroled to insure that the full number 
of lamps 8))ecified were actually burning. 

The values of the A. (/. input to the transformer under test were closely 
confirmed by both the indicating and the recording wattmeters on the total- 
izing panel, which gave averages for the entire installation; therefore these 
values are not open to criticism as representing special conditions unattainable 
in normal operation. 

POWER FOR AIR KLA8T 

The following figures show the input to the blower motor with various 
u umbers of blast gates opened: 

POWER FOR AIR BLAST, [iilowkr motor inpi:t.] 



No. Blast-Ports Open 1 
(Fan runninK lifrht) 
10 ( ITan rnnninR light) 
20 (Fan running I'ght) 
^\ ( Fan rnnning light ) 


1 K. W. Input 1 
3.87 
4.«5 
rt.OH 


Averagi* kw. per blast 
0. 

o.ir 
o.:w 

0.21 
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An iinportuiit factor in the life anci operation of mercury rectifier tulH?s is 
the teiiiperalure range to which they are subjected, and unsatisfactory results 
from tulx?8 of moderate voltage could ])erhaps frequently \ye attributeii to im- 
proi)er temperature conditions. Tlie blast temperature can not readily be reg- 
ulated in all seasons and localities, and therein may lie a strong inherent ad- 
vantage of the oil cooled tyi)e over the air bNst type. 

MEUCITRV UKCTIFIERS 

Until recently little if any dati has been available with regard to the life 
of the rectifier tul)es used in this system of street lighting. 

In the installation descril)ed in this paper, an exact and continuous record 
is kept of the life and performance of each tube. 

The manufacturers guarantee an average life for all tuljes of 400 hours 
operation. 

The figures given below illustrate the average tube performance, up to 
June 1st, 1908, l)esides in addition, showing the number of in-operative tubes 
received, the number of tulles received in operative condition but lasting less 
than the guaranteed i)eriod, and the number of tubes exceeding tlie guaranteed 
period, together with their average life. 

UECTIFIEU TUBE MORTALITY STATEMENT. 
JUNE Ist, 1908. 

Life In^ HourK Totals 

r400 ■^'ioo 

No. TuboM rt 45 41 AB 

Total Hours JWM8 (VSIW 



AvcraKo IMT Tube 82 14.W 7W 

1 Minus. * Phi8. 

The fore-going record includes lH)th oil coole<l and air cooled tubes, but 
further experience with the oil cooled tul)e is desirable in order to definitely 
establish a preference. There are, however, reasons for exj)ecting greater life 
from the oil cooUhI than from the air c(M>le<l tul>es. 

There are many tubes in operation in this installation which have excee<led 
2<i00 hours life, and several have exceed e<l HOOO hours life. The maximum re- 
iH)rded life of any tube up to June 1st, 190H, was ,S589 hours and 8 minutes. 

The average life of 28 tul)es which burneil out during May, was 1110 hours. 

Five of this numl)er were in-operative when receive*!. 

The average life of the remaining is was 147^ hours. 
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With Luminous Area Display UuhVtnu, Summit Sireet, 
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DISPLAY STREET LIGHTING 

A strong demaDd has arisen among the merchants of Toledo for an exten- 
sion of the display street lighting put into effect on Summit street. 
[See cut No. 3.] 

This is an excellent illustration or the commercial value of light in attract- 
ing valuable business from the dark and unattractive streets. 

One half of the cost of the Summit street illumination is paid to the city 
by the property owners and merchants benefited thereby, and on several other 
streets the merchants, finding their trade shifting to Summit street stores, 
have united in petition, which have been approved by the city council, to ex- 
ten<l the same scheme of lighting to include their localities. 

The Summit street installation was carried out on the high tension series sys- 
tem, with expensive underground construction and heavy ornamental iron 
poles. ('onse<iuently the total investment per lamp was unduly high, involv- 
ing the future carr>'ing of high fixed charges, notwithstanding the contract 
rate per lamp is the same as for lamps in the overhead district. 

Reliable luminous arc lamps tor multiple operation across 125 volt circuits, 
or two in series, on three wire 250 volt circuit are available. 

The installation of such lamps in congested districts where 3-wire direct 
current underground mains exist, can frecjuently be carried out at an addi- 
tional cost of but 50 to 6.5 per cent of that required with the series system, and 
although the multiple lamp will draw on the station for about 30 i)er cent ad- 
ditional power, the saving in fixed charges will generally far more than offset 
the additional power cost throughout the life of the lamp. 

CONCLUSION 

The luminous arc light system o])erated from constant current transformers 
and mercury rectifiers is a commercial success, possesses high efficiency,- is 
economical of power, is reliable in operation, is economical in maintenance and 
insures a more satisfactory natural distribution of light for street illumina- 
tion than either the open or enclosed carbon arc light s^'stems. 
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Referring to the statement made in the paragraph Just preceding the 
concluding paragraph of the foregoing paper, Mr. McKay remarked that that 
only applied to the particular conditions there mentioned, and that it would 
not be advisable to undertake to use multiple arc lamps in a general distribu- 
tion system of street lighting where you have a wide field to cover. 

Discussion. 

President Tait: The paper of Mr. McKay is now open for discussion. I 
know that everybody is interested in high efficiency arc lamps. I hope if 
there is anything about the paper, or about the luminous type of arc lamp or 
any other type of arc lamp that you want information on, that we will hear 
from you now. Let us have a free and full discussion of this matter. 

F. D. Glosser (Marion): I would like to ask if these lamps and tubes for 
them operate directly on 25-cycle circuits without the usfe of frequency 
changers? 

C. R. McKay (Toledo): There are no frequency changers used in the 
operation of these lamps. The 26^ycle current from the turbines is supplied 
to the constant current transformers and delivered by them at the same fre- 
quency to the rectifier tubes which in turn change that 25-cycle current to a 
pulsating direct current. 

President Tait: Generally speaking, what is the difference in efficiency 
between the operation of those lamps on tubes as compared to operating them 
on motor generator sets, approximately? 

C. R. McKay (Toledo) : I do not think that I can give you any accurate 
figures on that because it is largely a matter to be worked out in a given 
installation, but probably a motor generator set such as would be ordinarily 
used would not exceed the capacity of 100 lights per circuit, and on account of 
the low energy per lamp taken by this class of lamp I doubt whether any 
motor generator set would show up an efficiency much better than 85 per 
cent or 86 per cent at its full load; whereas the efficiency obtained by the 
rectifier system as indicated by the tests given is considerably higher than 
that; furthermore it is to be borne in mind that by the use of constant cur- 
rent transformer you are dispensing with any additional running machinery 
other than the generator itself. The attendance required in the operation of 
constant current transformers with rectifiers is very little indeed. We have 
in this station some 34 sets approximately, and the work of handling that board 
is done by exactly the same attendants who look after the other switchboard 
work in that station, which is a station of some 15,000 k. w. capacity In the 
various systems. Practically none of their time is spent on the rectifier board 
except when they are plugging in circuits. If a tube goes out during the 
course of operation the men will easily observe it from any point in the 
power house because when the rectifier switchboard is in operation each of 
the rectifier tubes on the face of the board is relatively illuminated with the 
peculiar bluish-green light of the mercury arc, and if any of the tubes go out 
it is easily perceptible from any point in the station by simply looking at the 
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board. The tube can be replaced In a couple of minutes with new tube, In 
case It goes out. 

President: Talt: Is there any further discussion? 

S. F. Messer (Warren): I would like to ask about replacing tubes In 
the oil-cooled type, as to the length of time required? 

C. R McKay (Toledo): The length of time required to replace a tube in 
the oil-cooled type Is very little if any longer than in the air-cooled type; but 
with the oil-cooled type you do not see the tube in operation, and the only 
way that you know when it is out Is by looking at the ammeter. 

President Tait: I notice a statement In your paper, Mr. McKay, to the 
effect that "one-half of the cost of the Summit street illumination is paid to 
the city by the property-owners and merchants benefitted thereby, etc." Do 
those merchants and property owners make a contract with the city for a 
definite length of time, and how does the city assure Its getting paid for it? 
If it is not paid, what arrangement have you to deprive the one who does not 
pay for It from the use of the light along that street? I have had a good 
doal of trouble along similar lines, and Would like to know how you meet that. 

C. R. McKay (Toledo): The contract of our company is directly with 
the c/.iy. We get our orders from the city to erect these lines. We deai only 
with the city in connection therewith. So far as I am aware no case has yot 
aiison In Toledo where the city has had any difficulty of that nature; so that 
what tliey would do in the event of a dispute of that sort I do not know; but 
I I hi Ilk fije matter would simply assume this form, that in the first place these 
disj>lay Installations having been made at the direct request and on petition of 
the i^roporty owners along the street, these petitions bearing thefr si/^nat.irr.s. 
if the city concludes to go ahead with it they simply figure up the cost per 
front foot, and then they levy a tax on that entire portion of tho street which 
is benefitted by this improvement, and would proceed to collect that tax just 
as they would any other city tax. I do not think there has been any occasion 
for them to have to resort to legal procedure of any kind as yet. In fact, they 
have had some difficulty in holding down the demands on It. 

President Tait: Mr. Grabill, of Ashland, O., read a paper at a former con- 
vention on luminous arc lamps of a similar type. Has he anything to offer 
o.i the luminous arc lamp this year? 

H. P. Grabill (Ashland): Nothing, except that we are very well satisfied 
with our lamps, and in comparison with the ones at Toledo we are getting 180 
to 190 hours of operating, with lower electrode. Our average outage per light 
per month on midnight moonlight schedule is 1^ hours, and during the month 
of August up to the time I left we had not had a lamp out, and are very well 
satisfied with our system. 

President Tait: Mr. Grabill operates his arc lamps, as I understand it, on 
4-ampere Brush arc machines belted and riveted, so that you get both sides 
of the story today in that way. 

F. D. Elwell (Sidney): I would like to ask if the rectifier system is as 
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subject to ground troubles as the Brush arc lamp, and if the tubes are liable 
to rupture in case the lamp becomes grounded ; 

C. R. McKay (Toledo): We have not noticed any particular liability to 
grounds with our system, or any perceptible effect on the tube life as the 
result of grounds. Our circuits become grounded, of course, as all other arc 
circuits do; but we test an our circuits several times a day, and as soon as 
we find one that is grounded we get to work and try to clear that up. 1 
might say that ten days or two weeks ago we had a very severe storm that 
passed over Toledo during the night, and while we had a great deal of trouble 
as a result thereof on our a. c. incandescent distribution, we did not have a 
single circuit out on our arc system that night. 

F. D. Glosser (Marion): I would hrfe to ask if the tubes and constant 
current transformers affect the line in any way by severe voltage fluctuation 
such as we have on an interurban railroad 25 mile transmission line? 

C. R. McKay (Toledo) : We have not had any severe voltage fluctuations 
on our system such as would enable me to pass an opinion on that from 
experience; but I should say that any reasonable fluctuation perhaps within 
a range of 10 per cent either side of normal would not probably 
affect the tubes perceptibly, because there is a certain amount of regu- 
lation affect the tubes perceptibly, because there is a certain amount of regu- 
lation in the constant current transformer and it has also a high re-actance. 
unless it should so happen that the transformer was operating up to full 
load, in which case it would perhaps not be able to take care of a severe drop 
of voltage, but I think under almost any ordinary conditions it would stand a 
pretty fair range in voltage fluctuation. 

President Tait: Is there any further discussion? If not, we will proceed 
to the next paper, which is entitled, "Best Ways and Means of Getting Out and 
Keeping Out Private Plants in Central Station Territory." This will be pre- 
sented by Mr. B. H. Gardner, of the Dayton Lighting Co. 



BEST WAYS AND MEANS OF GETTING OUT AND KEEPING OUT PRI- 
VATE PLANTS IN CENTRAL STATION TERRITORY. 
By B. H. GARDNER, Dayton Lighting Co., Dayton, Ohio. 

Before attempting to prescribe for a patient the doctor must first diagnose 
that patients malady; and so before considering the question of how best to 
get private plants out of central station territory, we should ask ourselves why 
we have these plants. 

There are two parties to be blamed — the central station and the party who 
puts in the plant. In law, the prisoner at the bar is adjudged innocent until 
proven guilty, but for that central station whose territory is filled with private 
plants a verdict of guilty may be safely returned without a hearing. I do not 
mean by this that it is always possible to keep out all private plants, for as 
long as human nature remains the same there will probably be some few 
private plants in the territory covered by every central station in the country. 
I do believe, however, that in every town or city where there is an excessive 

32 



number of these plants, the blame for a large per cent of them may be fastened 
on the central station. 

The first fault to find with the central station is the fact that so many of 
them still demand excessive rates for their service, these rates being based on 
quantity only, regardless of the quality of the load; the load factor or any 
other feature that may make the business desirable. Matters are not as bad 
in this respect as in times past, for most central station managers are fully 
alive to what "load factor" means in the business; but there are still managers 
who think they cannot go below some certain fixed price per kilowatt hour, 
which may represent average costs; while the truth is. they could afford to 
take on some kind of business at half the rates they have scheduled. As an 
example there was recently a private plant purchased in one of our large 
cities, although the parties wished to avoid the investment, and do business 
with the central station. The load would average from 200 to 300 kilowatts 
per hour, and would be in operation from ten to fifteen hours per day. The 
central station refused to make any concessions whatever, insisting on their 
lowest published net rate of three cents (.03 cts.) per kilowatt hour, claiming 
they would lose money if the business was taken at a lower rate. This stand 
of the central station combined with the fact that coal was cheap, explains 
why one private plant was installed; and doubtless there have been hundreds 
of others that have been installed under like conditions. 

Another fruitful source of private plants is the lack of a healthy co-opera- 
tion between the central station, the local contractors, and the large manufac- 
turing companies. The local contractors may be of great assistance to the 
central station, and on the other hand they may be a stumbling block in the 
way of much new business. They are naturally in a position to hear of many 
new concerns, to hear of proposed changes in power, and are often asked to 
bid on this new work before the central station representative could learn 
of the matter. It is easy to see that if the contractor had the proper feeling for 
the central station and would notify the manager or contract agent of all the 
various moves of which he has knowledge, much valuable business would be 
acquired. On the other hand, much of this business will probably be lost if 
the contractor has a grudge against the central station and spread the belief 
that its rates were high, its treatment of the public unfair, and the best thing 
to do would be to install a private plant and be independent of the lighting 
corporation, etc. Experience has proven that the good-will of the contractor 
iii a valuable asset and that he can make a most valuable booster for central 
station service; but In order to get this hearty co-operation, and the benefit of 
this boosting, the central station must stand ready to do its full share. It is 
not reasonable to suppose that the contractors as a whole will be very enthusi- 
astic central station boosters, if the central station cuts into their business by 
selling fans, heating apparatus, and supplies at cost, if it does wiring at cost, 
or near it, or if all the business the central station representative can give out 
is all thrown to some one contractor. 

To keep away from cutting into their revenue, to divide the central sta- 
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tions work impartially among them, and to give th< m all a fair chance at the 
new work of which its representatives have knowledge, is to have the good will 
and co-operation of the local contractors. It requires considerable diplomacy 
on the part of the management, and the giving up of some profits to accomplish 
these results; but the benefits received in many direct and indirect ways more 
than offsets any such small losses. 

What has been said of the local contractors as valuable allies applies with 
equal force to the electrical manufacturing companies. They, even more so 
than the contractors, are called upon to bid for new machinery, motor equip- 
ments, etc., many months before plans are made public, and usually before 
the central station representative could possibly learn of these things. It is 
easy to see the benefit tjiat would come from having the hearty co-operation 
oi these companies, for in addition to being posted on all such new concerns, 
contemplated changes in equipments, etc., the representatives of these com- 
panies often make quiet but effective boosters for central station service. The 
central station should be, and usually is the largest purchaser of electrical 
apparatus in the territory which is serves, and all of the electrical manufac- 
turers are naturally very anxious to receive their share of this business. Then, 
too, the motor business which a wide-awake central station can turn over to 
them in the course of a year will largely outbalance the few private generating 
plants they might install in competition with the central station. Everything 
considered, it is to the advantage of the contractor and manufacturer to co- 
operate with, and insist, the central station in getting out and keeping out 
private plants, provided they receive a square deal, and get a fair share of the 
business; and it behooves the central station manager to see that they do re- 
ceive a square deal in every way, for while there may at times be a slight 
monetary loss, the final results justify it in every way. 

To get out a private plant after the plant has once been put into operation 
is usually a very difficult task, especially as long as the operation is fairly 
satisfactory, and it is not to be expected that they may all be gotten rid of 
without a long and hard fight. This is a time of keen and sharp competition, 
and the successful merchant or manufacturer will not abandon his plant simply 
because the central station representative tells him it will be better or cheaper 
for him to do so. He must be shown wherein it will be better, and the figures 
must be produced proving that it will be cheaper. To produce these figures it 
is often necessary to make an actual test on the promises, determining the 
kilowatt hour consumption, cost of coal, cost of labor, and all other items that 
enter into the finished cost. For many small plants such a test will show a 
rate per kilowatt hour so high that it may easily be closed down without 
further trouble. For the larger plants the cost are often more nearly that of 
the central station itself and of course the margin to go on is not so large. 
However, there are few owners of plants that are not willing to pay ten or 
fifteen per cent more for light and power in order to rid themselves of the 
annoyance of a plant. Knowing the cost of a private plant it is largely a 
matter of meeting this price and hammering away at its owner until it is 
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finally closed down. Of course this is much easier said than done, but it can 
be done by everlasting hammering away and at last putting in an appearance 
at an opportune moment after some break down or serious trouble, for such 
trouble is bound to come sooner or later to every private plant. Or, if no mis- 
hap occurs, the owner of the plant may often be persuaded to close the plant 
down for a year, during this period using the central station's service, in 
order that he may determine the desirability of purchasing his light or power, 
rather than attempting to generate it himself. If necessary, it is advisable to 
take this business for a year's trial at a flat rate — this flat rate to be deter- 
mined by his costs of the previous year. At the end of the year's test a long 
term meter contract may be entered into at whatever rate the test shows the 
consumer is entitled to, and there are not many people who will go back to a 
private plant after a year's use of central station service; provided, of course, 
this service is what it should be, and if it is not reliable and satisfactory it had 
better be made so before attempting such trial propositions. 

It is often the case that private plants, especially lighting plants in busi- 
ness sections, supply light to adjoining buildings. In making tests on such 
plants it is always wise to meter these circuits, and knowing the consumption 
of these partiess, to go after their business. Often such parties buying current 
from a private plant, are the victims of high flat rates, defective meters, and 
the manipulations of meter readings, inefficient lighting units, etc., and it is 
often easy to take away much of this business from the private plant. This 
is very desirable as it makes their cost per kilowatt hour that much higher, 
and makes it easier to close the plant down in the end. 

There are many small lighting plants, and this applies more to gas engine 
than to steam engine plants, that may be closed down by the central station 
recommending some more efficient system of lighting. Take, for instance, a 
store light with clusters of carbon filament lamps, or old style arc lamps. As 
long as this system of illumination is adhered to. It may be impossible for 
the central station to get the business; but if they will recommend or even 
furnish the first installation of Tungsten lamps, a satisfied consumer and 
valuable business may be secured without much trouble or expense. There 
are no doubt many small plants in every city which could be put out of busi- 
ness forever by a little persistent work, and showing the owner of the plant 
how to get better results with the latest and most efficient forms of illum- 
inants. 

In the private plant that is supplying power, it is just as important that 
a thorough test be made showing the finished cost per kilowatt hour, as in the 
case of the lighting plant. Such a test is often all that is necessary to take 
over the business, and for those plants where the cost is near the delivered 
cost of the central station the same tactics may be followed as were outlined 
for the lighting plant, such as getting in on a year's trial and if necessary at a 
temporary flat rate. Many small power plants may be closed without a great 
deal of trouble by the central station representative pointing out a more econ- 
omical arrangement of line shafting, sub-dividing the load, and in other w^ays 
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cutting out useless friction, and making power as purchased from the central 
station much cheaper and more convenient. It Is often desirable, where the 
central station representative is sure that a saving can be effected, but where 
the prospective customer has nis doubts and will not risk the investment with- 
out being sure as to the costs of operation, for the central station to loan the 
necessary motor or motors for a sixty or ninety day trial, so as to prove the 
point. In these cases it is better to let the prospective customer stand the ex- 
pense of installing the apparatus, but if necessary it is good policy for the 
central station to assume one-half, or even all of the cost of installation. 
Where it is necessary for the central station to assume all of the risk a written 
proposition should be made the prospective customer, offering to furnish and 
install a motor of certain horse-power, speed and make for a reasonable 
length of time, it being specified that if at the end of this trial period, the 
power and the cost of operation is satisfactory, the central station is to be 
reimbursed for the cost of the wiring and for the motor itself, the exact cost of 
each being set forth. Of course, it is not advisable to make such a proposition 
to every prospect, and great care and judgment should be exercised to make 
sure that an unfair advantage is not taken of such offer. It will be found, 
however, that a judicious use of such trial propositions will result in the 
securing of much valuable business that would probably never be secured in 
any other way. 

Such trial propositions, valuable as they may prove in closing down exist- 
ing plants, are even more valuable in keeping private plants from ever being 
installed. Often a manufacturer in erecting a new factory is at sea as to his 
power equipment, and will gladly receive suggestions from the central station 
representative as to the horse power requirements, best methods of arranging 
machinery, line-shafting, etc. In this way it is often possible for the central 
station to have a new factory equipped with motors either A. C. or D. C. 
depending on the location, and have them so arranged as to get best economies, 
with the understanding that the factory will operate on central station cur- 
rent for three, six or twelve months, until demand, load tactor and rate can 
be intelligently determined. In small shops and factories it is even advisable 
to loan the motor or motors, and if necessary do the wiring, as a very small 
percentage of such new shops need be lost, as experience has proven that it is 
very much easier to keep a new shop laid out for motor drive along right lines, 
than to displace an existing plant, where everything is on one shaft, and the 
arrangement often the worst that could be imagined. 

Such a proposition as that outlined above, for the prospective customer 
to use central station current for six months or a year until a rate may be 
fixed, applies with equal force to a strictly lighting load, although only powor 
consumers were spoken of above. The owner of almost any office building, or 
building of any description will consider such a proposition, and the central 
station's service, once having been relied upon for this length of time, is 
seldom abandoned. 

Doubtless there are many central station men who will criticise tho Iduas 
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advanced regarding trial propositions, but we should remember that it is a 
great game we are playing, and we cannot reasonably expect the customer, or 
prospective customer, to take all the chances. To make others believe in our 
proposition, we must stand ready at all times to prove that we believe in it 
ourselves; and the man who advances the idea to the prospective customer 
that central station service is the best and most economical, when he himself 
does not believe it with his whole soul, is a fakir pure and simple, and for the 
benefit of all concerned, should be eliminated. 

One word as to results. A medium sized central station has consistently 
followed a course, as mapped out in this paper, for two years. During these 
two years, gas and steam driven plants have been displaced by central station 
service, the aggregate of such plants being more than 1,500 horse-power, 
while about an equal amount has been added to the connected load in new 
buildings and factories, where the owners first considered some other form of 
power. The central station that has never adopted such a policy will find 
that it pays to do so. 

Have faith in your central station proposition and then prove it to your 
private plant prospect. 

Discussion. 

President Tait: Gentlemen, this paper is open for discussion, and I hope 
you will discuss it freely. It indicates a means of getting out private plants 
that is well worth looking into. 

W. C. Anderson (Canton): I might say that we have a city of now about 
45.000 population, in which there is not a single isolated lighting plant, and 
has not been for a number of years. 

President Tait: I would like to ask the gentleman how many were there 
when you started, and how did you get them out? 

W..C. Anderson (Canton): We did not get them out. We kept them out. 
We have there two large hotels, one of which is of considerable size and has 
a plant In the basement. One of them has operated about two months, and 
the other has made two attempts at operation. In the one case I went to the 
owners when they were about to open the hotel and told them it was foolish 
for them to put in that plant, that we could sell them the current cheaper 
than they could make it themselves. But they had made a lease for the hotel, 
and in this lease was a clause that there should be a private plant installed. 
They did not care about breaking the lease in any way, but the prospective 
proprietor of the hotel was insistent that the plant should be installed so 
that he could gratify a grudge against the electric light company. How- 
ever, it did not take very long to prove that the assertion we had made to 
the hotel man was irue. I might say that we were aided by the fact that 
shortly after that he had President Roosevelt there and a very large number 
of other national celebrities. Just before that one of his engines went to 
smash, and he was very much afraid lest something should happen when the 
president got there, and he came to us for a break-down service. We ex- 
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plained to him that to hold ourselves in readiness to furnish break-down 
service was worth money to us, inasmuch as it tied up part of our capacitj', 
and if we agreed to give it he would have to pay for it. He said, "Why, if I 
pay you for that, then my plant is no good to me." I said, '*Of course if you 
put in a plant that is as reliable as ours it will cost you a whole lot more than 
what we would charge you." The result was that in something like a month 
and a half he concluded to sign up on a flat rate. 

President Tait: Are there any other central stations here that are hav- 
ing trouble with private plants? If so, now is the time to discuss the matter. 

W. M. Adams (Elyria): There were a couple of private plants in Lorain, 
and both of them regretted that they ever put them in. It happened that the 
owner of one of them was a stockholder in a gas engine company, and to help 
along his stock he bought a gas engine and put in a private plant. Inside of 
thirty days he told me that he was sorry he ever put it up. There Is another 
private plant at the same place that took on several customers along our line. 
He is about ready to give it up. Some of his customers have come to me and 
asked for break-down connections. I had a case of that kind a few days ago. 
I said, "Yes, we will give you break-down connection, but you will have to 
guarantee us so much per month, whether you use 1 m. or 100 m." He said, 
"Why, we will pay you for what we use." I said, "Oh no, we will not do any- 
thing of that kind, ir I were running a livery stable would you ask me to 
keep ten horses subject to your call when you only wanted one? You pay us 
a certain amount for break-down connection, and then you use more or less 
as you wish." 

B. H. Gardner (Dayton): I would like to ask Mr. Anderson whether there 
are any private light plants in the factories in his town? 

W. C. Anderson (Canton): Yes, in practically all of the factories they 
run their own power and supply light as well. We have factories that prob- 
ably have more power installed than we have. There are some very large 
factories there in which machinery is installed power for which no central 
station could supply at a profit. If our plant was large enough so that a load 
of 1,000 or 2,000 k. w. thrown on in half a second would not interfere with 
our regulation, it would be all right. We have a brewery and a rubber fac- 
tory, neither of which I think could be carried profitably. The rubber factory 
has a high-pressure system carrying 80 pounds steam, which is also used for 
vulcanizing. There is a reducing valve on the engine, which is of the old 
slide-valve slow-speed type. Economy of operation is no object with them, and 
the fuel cost for their power is little or nothing. No ordinary central station 
can reach that class of customers profitably unless it is equipped to furnish 
live steam at high pressure at a long distance away. 

F. D. El well (Sidney): Several factories that I know of have their own 
dynamos and are running large steam plants, so that it is hard to get their 
general lighting business, but we are able to get quite a nice little business 
from their night lighting, etc., and turn it right into their regular system. We 
limit their supply by fuses or circuit breakers. In th^t way we do not have to 
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supply their full capacity and get nothing in return for that which is tied up; 
for instance, in the case of a factory that has something like 200 lights wired 
up we would give them, say 35 or 40 light capacity, and get quite a little busi- 
ness out of them in that way. 

President Tait: Do you charge a price of so much per k. w. connected 
in a case of that sort? 

E. D. El well (Sidney): We have not found it necessary to do that in the 
cases we have taken on, of which there are several. 

President Tait: But your idea would be to do that if they did not use 
enough? 

F. D. El well (Sidney): Yes, sir. 

W. C. Anderson (Canton): We have got the majority of the factories 
connected for limited service after closing hours, and we limit them by a 
charge of 15 cents a month per 16 candle-power lamp, unless there is a stipula- 
tion that they are not to use it on our heavy lighting hours in which case we 
have special rates for the particular case. 

President Tait: It seems to me it is very wise in trying to get out private 
plants to see that people get break-down service, if they want it, at so much 
per k. w. capacity. It makes it prohibitive to buy it that way, which drives 
them to buy current entirely from the central station. Frequently the engines 
in private plants get to a point where they will not run continuously after a 
number of years, and the owners ask for break-down service to protect them- 
selves. If we charge them a price sufficiently high to guarantee the central 
station, the consumer finds it will be to his advantage to take all the current 
and get a rate accordingly. I think this is a very good plan to follow up, but 
you ought to get a price per k. w. capacity based upon your service connection. 

F. D. Glosser (Marion): I would like to ask the gentleman from Dayton 
what he would do with a planing mill where they have to get rid of their 
refuse? 

B. H. Gardner (Dayton): We have done very little on that line, and have 
had no success with that. There are a great many i)iaces where they sell 
refuse. It is simply a matter of getting a market for it. They use it in livery 
stables for bedding, etc. They also sell small blocks for kindling. In the 
majority of cases they have to have dry kilns and must have steam for that 
purpose, and then it is a very hard proposition. 

W. C. Anderson (Canton): We have the majority of the lumber yards in 
Canton equipped with a few machines for operating wood working tools. We 
took on about the only exclusive planing mill there last year. We made them 
a flat rate. They are entirely off of our heavy lighting hours. Our Edison 
mains pass right in front of them, so that it does not cost us anything for the 
connection, and they do not use it during the hours when artificial light is re- 
quired. You will find with a great many planing mills that you can probably 
make an arrangement with them never to use any power at all during the 
hours that artificial light is required. 

S. F. Messer (Warren) : We furnish both power and light for the planing 
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mills at Warren, and they use a good deal of their refuse under their own 
boilers to make low pressure steam for their dry kilns. We have furnished 
power for one planing mill I think now for four years. 

Paul Sentman (Wagner Electrical Manufacturing Co., Cincinnati): In 
connection with planing mills I have a suggestion to offer. In one case we 
installed motors for running rip and cross-cut saws. The manager of that yard 
tells me that he can buy lumber, say 2x8 or 2x12 so much cheaper than he 
can buy 2x4, I believe $2.00 a 1,000 cheaper, that he can run that through his 
own machines, cut it up and perhaps save from 30 to 50 cents per 1,000 feet; 
so that he makes quite a saving in the cost of his small sized lumber. If that 
is brought to the attention of other lumber yards it might be the means of 
installing motors where otherwise they would use no power at all. 

President Tait: I would like to ask some of the central station men if 
they have had any experience in exchanging electricity for by-products of 
lumber, for instance, sawdust and shavings, to be burned in their own boilers 
t«: generate steam. That proposition has come up in Dayton for action, and 
they are struggling with it now. There is more refuse lumber in Dayton than 
ill Cleveland, Columbus and Cincinnati all put together. If we could find 
some means of burning that under our own boilers we could sell electric power 
to those people. I would like to know whether anybody here has tackled that 
proposition as yet? 

B. H. Gardner (Dayton): I would like to ask the central stations what 
they do with the refuse? Do you know approximately what power is con- 
nected in your planing mills? We have in Dayton I suppose eight or ten 
planing mills that have over 100 horse-power each. Some of them have 200 
or 300 horse-power, also chair factories and such things as that. There is one 
other that has probably 400 horse-power connected. Have you had any suc- 
cess in handling planing mills, etc., where they have dry kilns? 

W. C. Anderson (Canton): Fortunately our planing mills are smaller 
than yours. A couple of them have 50 horse-power on maximum load, and the 
only case I have known of at all of a large mill being handled from a lighting 
plant was where they built the lighting plant pretty close to the saw mill for 
the sake of having their sawdust and shavings delivered by a fan. That is a 
matter that would have to be worked out; but I doubt whether there will be 
sufficient profit to the central station plant to justify the hauling of sawdust 
and shavings and small pieces of kindling any great distance to burn it under 
another boiler. 

S. F. Messer (Warren): The plants at Warren have each about 125 horse- 
power connected. The saving to those plants was such that their monthly bills 
for electric service about equalled the weekly bills before. So you can see 
the difference. 

B. H. Gardner (Dayton): I would like to ask what average monthly k. w. 
hour consumption those mills will show? Was the friction load very heavy, 
that is, much greater than the average working load? That often makes a 
great difference. 
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S. F. Messer (Warren): The saving was in the elimination of the shaft 
drive. They cnanged from a very large shaft to a group drive; and also, in 
the engineer's salary, etc. 

B. H. Gardner (Dayton): They do not need any dry kilns? 

S. F. Messer (Warren): They still burn refuse, as I said, for low pres- 
sure steam for their dry kilns. 

B. H. Gardner (Dayton): And do not have to employ a fireman? 

S. F. Messer (Warren): No — not for that purpose. 

B. H. Gardner (Dayton) : The law states that for anything over 30 horse- 
|K>wer you have to have a licensed man. 

President Tait: Is there any further discussion? If not, we will proceed 
to the next subject, "Electric Signs, Outlining and Other Special Uses of Elec- 
tricity as an Adjunct to Profitable Central Station Work." Papers on this 
subject are to be read by Messrs. J. C. Rothery, of the East Liverpool Traction 
& Light Co., C. A. Elliott, of the Dayton Lighting Co., and H. Engle, of the 
Youngstown Consolidated Gas & Electric Co. We will hear all of the papers 
before any of them are discussed. 



ELECTRIC SIGNS, OUTLINING AND OTHER SPECIAL USES FOR ELEC- 
TRICITY AS AN ADJUNCT TO PROFITABLE CENTRAL 
STATION WORK. 
By J. C. ROTHERY, The East Liverpool Traction & Light Co. 

Every central station manager realizes that the peak load is far in excess 
of the average, the latter frequently not being 25 per cent of the former; in- 
deed the writer has one property in mind where the average night load for the 
24 hours, (the current being on the line continuously) was only 28 per cent, the 
minimum for about two and a half hours being nineteen per cent. It, there- 
fore, behooves all central station managers to provide if possible for continu- 
ous consumption of his product. 

One of the methods of doing so will be displacing steam power for light 
manufacturing purposes between the hours of, say 7 a. m. and 5 p. m., as it is 
during this period that the consumption of electric current is at its lowest 
point. The manufacturer's aim is to make his product better than his com- 
petitors and at a cheaper rate. If he does not do this he will be passed by his 
competitor. It is evident that the central station manager has the same 
object, to make his product, electric service, better and cheaper; and the way 
to obtain a cheap product is to operate his station continuously as near its 
most economical point as possible, which is the full capacity of the plant. 

In placing the advantages of the use of electricity for power purposes be- 
fore a manufacturer, the central station manager will point out that his service 
is absolutely reliable and is available at all times, day and night, extreme 
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care being taken by the central station to assure a continuous supply of cur- 
rent every minute of the 24 hours; a competent and thoroughly organized staff 
oeing maintained for that purpose; the lessening of the probability of labor 
trouble; the elimination of the difficulty of obtaining coal in times of scarcity 
of such; congestion on the railroads, or coal strikes, the central station assum- 
ing these risks; the absence of liability to accident in the factory power plant, 
and the elimination of many features which are annoying and expensive, such 
as smoke, coal storage, removal of ashes and expense of cleaning. 

The central station manager can afford to furnish power during the day- 
time at a low rate. The additional cost of the power so furnished being prin- 
cipally the cost of the extra coal, water, lubricants, waste, etc., which is a very 
small additional percentage to the operating expenses of the power house in 
furnishing electric current necessary daily to supply the peak load; the fixed 
charges being the same independent of output, tnerefore, the central station 
manager can afford to sell current during daylight hours at a rate even less 
than the cost of manufacture for peak load only. 

Another use for current which is consumed during the hours of light load 
i.s in the operation of all household utensils such as motors for washing ma- 
chines, sewing machines, electric irons, chafing dishes, coffee urns, tea ket- 
tles, etc. 

The special advantages to a central station manager in the consumption 
of current for these purposes is that he receives for it the rate upon which 
the rates are based for residential lighting, and thus all electric household 
appliances are per k. w. hour, the most profitable adjuncts to a central station. 
It will be found that where one or two electric flat irons, chafing dishes, tea 
kettles or coffee urns have been introduced in a neighborhood, the demand for 
such will rapidly increase. We believe that special effort, therefore, should 
be put forth by central station managers to introduce such appliances. 

The field which will appeal to the mercantile community and from and 
by which central stations may materially increase their revenue with a com- 
paratively small additional investment, are electric advertising signs. Out- 
lining of buildings should be included in the same category as signs, being 
in fact an integral part of a similar advertising system. It may be necessary 
in order to introduce electric advertising signs for a central station manager 
to purchase a few, receiving payment for the current only. Such a course 
will undoubtedly tend to add a number of other customers along the same 
lines, particularly If an active canvass for this business Is Instituted and 
maintained. 

We would suggest that signs be charged at a flat rate, based upon a flat 
weekly rate of about 4 cents per 2 candle-power, 10 watt lamp. This would 
give a sign bearing 50 lights for $2.00 a week, burning every night and aver- 
aging 6 hours per night the year around; and would produce an Income to 
the customer not exceeding $2.00 per week; we feel assured that such an 
arrangement would be satisfactory to all parties. To the central station 
manager on account of Income In proportion to his Investment and cost of 
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production, and to the merchant as a profitable advertising investment. We 
would, therefore, say that electric signs are of great value to central stations. 

First: Because they give opportunity to increase their average load with- 
out extending existing lines, as the ordinary merchant using electric signs is 
generally located in the central part of the city through which the lines must 
necessarily run, so that when a merchant puts up a sign it requires very little, 
if any, extra expense on the part of the central station manager more than if 
twenty or more incandescent lights had been added to the store. This would 
apply to where electric signs are on a meter. Where, however, electric signs 
are put out at a flat rate as hereinbefore outlined, a separate feeder line may 
be required and controlled from one point which may be a given point in each 
locality, or one central point, namely, the generating station. With a flat rate 
contract you control absolutely the hours which the sign is to bum, and can 
in this way when necessary keep the sign load off the peak load, if it is found 
desirable. With a contract of this kind conditions assure you of a steadily 
burning load six nights in the week, the value of which can be readily appre- 
ciated. 

I would suggest that the secretary communicate with central stations 
throughout the state, asking the managers thereof for their experience and 
suggestions with reference to the use of electric signs, outlining, and other 
uses of electric current, that the same may be collated and distributed to all 
the members of the Association. 
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Electric Signs, Outlining, and Other Special 

Uses of Electricity as an Adjunct to 

Profitable Central Station Work 

By C. a. Elliott, Dayton Lighting Company Dayton, (). 

Electrical advertising by either of the following methods, namely, artistic 
outlining of buildings, electric signs and good window illumination, is second 
to none due to its etfectiveness after dark when the people on the streets are 
generally speaking, free of mind, and ei.sily attracted by the artistic designs 
and attractive motion'signs, which stand out in bold relief with the blackness 
of night as a background. 

Electric signs and display lighting, besides having their excellent adver- 
tising ciualities for the merchant, and being good business for the lighting 
com])any are added assets to the city, ai^ they increase its commercial standing 
materially. They also have an inestin.able value to the lighting comp?iny, 
as they instill the electric idea into the minds of the people on the street at 
night. 

Electric outlining by means of low candle power lamps is the found; t ion 
of all decorative and display lighting which is almost a necessity to the up to- 
date merchant, as it offers the l)est opp(»rtunity for an attiHCtive and disiinc- 
tive frontage, which is absolutely necesMiry in these days of keen competition. 
This can V>e done with either two or four candle power lamps spaced on fr >m 
ten inch to eighteen inch centers follow ng the lines of the building, the fl >ors, 
and windows. There are many excel lei t examples throughout the 8tate of 
Ohio, of artistic outlining. 

The electric sign, with which the merchant places his name and goods be- 
fore the pul)lic, along with the distinctive frontage, the result of outline light- 
ing, cannot be equalled from an advertising standpoint. The flashing sign is 
even more attractive than those of steady burning, but those showing motion, 
w^hicharethe latest development of the flashing type, are particularly^ at- 
tractive, due to the fact that the cause if motion is not apparent. 

Along with the above, window ligh ing should not lye overlooked, as :his 
is the base of advertising from the mere unit's standpoint, as it is the mtvuis 
of displaying his goods. 

There are various metho«ls of caring for these different classes of business 
imt those which, r believe, appeal to the central station manager as well as 
the merchant, aie ah follows: 

If 
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THE p:le(;thic oittlinr 

Tlie li^htiiiK company to iiiBtiiU the necessary wiring, conduit and lamps, 
on a two year contract, the consumer to pay for the construction of the outhne 
l)y monthly payments of six to twelve in numl)er. 

THE ELECTHK' SKiN 

The merehfint to ])urchaHe t^i^n anci have same hung complete with wiring, 
ready for meter. The company to furnish the lamps on a two year c<mtract 

All decorative and di»|)lay lighting should Ih? controlled hy the lighting 
company on an "oil the peak" schedule. The hours of burning is what de- 
termines the desirability of the business. Therefore this should receive ver>' 
oareful attention. They should be entirely "ofl' the ])eak" and, if turne<i on 
at five thirty i). m. during the winter months and at dusk during the summer 
inonthsand burning until eleven or twelve o'clock eaeh and everj' night, 
1 ley will, in most cases, be after the *'i>eak" load and, therefore, worthy of a 
low rate, as it materially increases the loa(i factor of the station, thereby re- 
iucing the cost per kilowatt hour generated. A Hat rate should \ie charged 
for such service, as this ai)peals to the nierehant, and would come under the 
head of lixe<i expenditures for the month. The monthly charge wouUl be 
base<i on a stipulate*! rate per lamp, per year, say two dollars for four c«^ndle 
power lamps and one dollar and forty cents for two candle power lamps. 
This allows alKUit a six cciit rate for current, together witii switching charges 
and one half the lamp cost, and makes a ver>' flexible and satisfactory' rate. 

Too great care cannot be exercised in the maintenance of all display light- 
ing, as a very ragged appearance is i)roducetl by a few lights lieing burne<l out, 
and this is detrimental to the lighting company as well as to the merchant. 

The window lighting should be handled along |)ractiCHlly the same lines as 
the tiat rate lighting. It may be found desirable for the merchant to have the 
privilege of turning on the lights earlier than the sign schedule, same to burn 
until eleven or twel\e o'cl«)ck, and then to be turned (»fl'l»y the regular sign man 
omployed by tlie lighting company. This would also be got^d business as the 
greater ix>rt ion of the service is ''ofr the peak." A meter rate of from six to 
seven cents net ])er kilowatt hour can be charge<l for such service. 

After the merchants are loade<l to the muz/Je with signs, outlines ami 
otlier display li'.;hting, another excellent class of business is street illumiiiHtion 
cither by archer from curb to curb, strings of incandescent lamps on curb lines 
)r lM)\devard arc* lighting, all of which shouhl Ik? controlle<l on the same **off 
the peak" schelule. Thif- should, however, be the last jiroposition to suggest 
as, if installed lirst, it will destroy all opportunities for signs, or outlines as 
ihe merchant will insist that he is paying for his share of the strt^et iliunnna- 
tion, which lig:itsthe fn)iit of his stoie in go<Ml style, and is satisfactory to him, 
at least for the present, 
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Electric Signs and Other Special Uses of 
Electricity as an Adjunct to Prof« 
itable Central Station 
Work, I 

By H. En(ji>k, Youngstown (\)ii8oli(iate(i (ias & Kleetrio Co., Voiiiigstown, O. 

It was my understanding in the beginning, that I was to prepare a paper 
on electric signs to be read before this convention. Later on, '*Other Special 
Tses of Electricity-' was added to the above. As for the different usee of 
electricity, conditions demand that I confine myself to just one or two. 

We have been unfortunate m the handling of cooking apparatus and I 
prefer to listen to some one of you on this particular subject. We are at the 
present devoting considerable time to electric signs, and not having yet begun 
our outlining com paign^ I will also have to pass ihat up, confining myself 
entirely to electric signs and flat irons. 

FLAT IRONS 
We are having considerable success in connection with the pushing of 
flat irons this summer, using three methods in advertising and putting out 
irons. The first is through our regular channels of advertising, the newspapers, 
our bulletin, etc. The second by putting out a wagon and canvassing from 
house to house. The third by the employment of some one in the oftice, pre- 
ferably a young lady, who puts out flat irons by directly 'phoning to certain 
people. 

The flrst of these methods is good, and mus' be carried to some extent by 
everyone; the second is ver>* good and we have had l)etter success with this 
than by any other method. ITie wagon carries large placards announcing the 
fact that we are delivering irons and putting them out on thirty days 
free trial. Wherever our wires run into a house, we call and demonstrate the 
iron ar.d very .seldom do we fail to plao? one. The third niel!:<><l is iilso a very 
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^^(MKi one, and I am sorry we lia^ e been nnal)le to do more of it. In pursuiiifi: 
the last plan, I find it Xyeai to do most of the 'phoning on Monday and Tues- 
day. On Monday for the reason that most of the people are washing and ex- 
pect to do the ironing the next day; on Tuesday for the reason that the women 
doing ironing in the old way are sweating along and most apt to consider 
such a good proposition. It is highly desirable that the young lady doing the 
'phoning is possessed of a good voice and great tact. 

We replace, free of charge, all burned out units in flat irons. If |>eople are 
given to understand this l)ef()re purchasing, or even trying, you will have no 
trouble in putting out irons. Once they are out and the element of added cost 
for burned out irons is eliminated, you will have no trouble in keeping them 
out. The big mistake most every lighting Cf)mpany makes, is in not keeping 
in close enough touch with all classes of consumers and I know of no l^etter 
way to keep close to the residence consumer, than by putting out small units, 
of which I consider the flat-iron one of the best. A consumer may have I^een 
using electricity for lighting purposes for several years and probably visits 
your ottice once a month to pay his bills, but as to who you are and what you 
are doing for him, he only knows in a vague sort of way. Just suppose that 
every time you looked down at your shoes you saw plainly a card or a label 
which remindeil you of the fact that the shoe was of the "Wear well" make and 
you l)ought them from John Jones. I consider the flat-iron as just this sort 
of a reminder, somthing which the house-wife must know that you and you 
(mly put out, and that you are the only one who can furnish the means where- 
by this time saver can be operate<l. 

KLECTKIC SI(5N8 

80 many electric signs have l)een installed in most every city durhig the 
past few years and the increase in revenue from the addition of these signs is so 
marked, that the ordinary central stati(m man is convinced that signs are a 
goo<l thing. Yes, he believes in signs. Aside from 1 he actual revenue deriveii 
from electric signs, other phases enter into the situation which are just as 
valuable to C. S. M. as the revenue itself, liesu Its prove that an electric sign 
will actually sell gonds. I have in mind a man who installed a handsome sign 
in one of our amusement parks, the sign advertised "Zig Zag," a popular ctm- 
feet ion of the day. The first night the sign was installed, every package of 
"Zig Zag" in the park was sold and the telephone wires were al mast burned up 
in an effort to get more. Kesult, one more satisfied consumer. 

This is neither a new or a strange condition of afiairs. Did you ever see a 
man who owned a goo<l live sign, yet was not a satjsfied consumer? We will 
venture to sjiy, not nnmy. There is somthing s<) agrteable in the ownership of 
a handsome sigh, a man feels so proud to be referred to as the owner of such a 
sign, and selling results are so sure that right here you have a basis for the 
friendly feeling which must exist l)etween the consunjer and the i\ 8. M. 

iiefore buying, your consumer knows somthing about the advertising 
value ot his sign. He knows that nothing attracts so well as light, he knows 



tliat to be biiHiiiesH getting hin advertiHiiig must be persiHtent and what is 
more persistent than hi^ own sign, burning brightly' before his ver>' door, 
stamping iiulelibly on the minds of every passerby, his name and his 
wares. 

It is to \ye expected that you visit all your customers just 8s fre<iuently as 
]M)ssible. If one can be induced to use your current for advertising pun)08e8, 
he is immediately placed in ttxfit class which must be visited even more fre- 
<iuently. Vour visits will certainly turn his talk toward electric light matters. 
It may be his sign or it may \ye the lights in his own or some competitor's 
window, but he will surely talk about electric light. When you can induce 
the bo<ly of merchants to talking ab;)ut you. your doings or your business, you 
have certainly arrived at that stage in the advertising game for which we are 
all striving. 

Don't sit on 3'our oars once a sign is installed. Y'our consumer is not get- 
ting the full advertising value of the money invested in his sign and you are 
not receiving the maxium amount of revenue unless you can induce him to 
burn until a fairly late hour ever>' evening. All electric signs should properly 
burn until the theatres u re closed for the night and efTorts should be made 
which will bring about this state of affairs. An electric sign is a real courtesy 
to the i)eopIe on the street, and a courtesy which is appreciated as evidenced 
by the fact that of two stores, one having a dark front and the other with a 
bright sign above the door, the latter will get the business. 

The following are a few goo<] reasons why an electric sign is a good thing 
for the central station mnn: 

1 You are receiving near the maximum amount for outside without low- 
ering in any way your revenue from the inside lighting. 

2 With the means furnished by you, your consumer is boosting his own 
business with the result that he is a satisfied consumer. 

3 You are giving a flash to the street which leads people to know that 
the light company is alive and on to their jobs. 

4 You are teaching youf consumers to use more light, for if his sign has 
been a success, you will have no trouble in closing him up for some other 
proposition which recjuires the use of more light. 

5ni 
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Discussion. 

C. R. McKay (in the chair): Gentlemen, these papers are open for dis- 
cussion. Are there any remarks? 

T. D. Buck well (Toledo) : A while ago we were talking about power. In 
Toledo we are putting in motors in school buildings for ventilating purposes. 
We have 25 schools equipped with motors of 7^ to 15 horsepower each. They 
are on from 8:00 o'clock in the morning until 3:30 in the afternoon. When 
the schools close the motors are shut off. 

Secretary Gaskill: In line with what Mr. Buckwell has stated, we have 
one installation of that kind in Greenville which has proved very satisfactory, 
not only to the Company, but also to the Board of Education. When the 
school house was first built two gas engines were installed to operate two 
blowers in the buildirg ard they gave an unending amount of trouble arising 
principally from two sources; first, because the janitor generally in charge of 
a school building knows very little about the operation of gas engines; second, 
in the installation of the sma?l urit gas crgine such as is needed for that pur- 
pose you do not get a very reliable engine, and as a consequence those engines 
gave the board plenty of trouble. I happened to be on the Board of Education 
at the time, and upon tracirg back I fourd that the board were paying for 
repairs on those two gas engines about $80.00 a year besides the cost of gas 
for operating them. The Board of Education considered the matter carefully 
and decided to install electric motors during the school year of nine months. 
That is entirely a day load, as Mr. Buckwell says, from 8:30 in the morning 
until 4:30 in the afternoon. They have averaged the Company about $10.00 
per month for both and we have found them a very good source of business, 
while the Board of Education has not had to pay out one cent for repairs since 
the motors were installed. 

In line with this I would state that the matter of ventilation of public 
buildings is getting to be a burden to most of the various bodies that control 
them, and the laws of the state will soon require that every building occupied 
by a considerable number of people shall have a ventilating system operated 
by forced draft. This is a line of work that central stations ought to look 
after and push, because it is nearly always a day load, and is exceptionally 
good business. Churches, school houses and various public buildings can be 
made profitable users of power for ventilating purposes and those who have to 
occupy them greatly benefitted in health thereby. 

W. C. Anderson (Canton): As another use of electricity I would like to 
call attention to the electric suction sweeper, especially for use in school 
buildings. Any one of us who has ever visited a school building has noted the 
enormous amount of dust held In suspension In the air. There are a gn*eat 
many little feet tramping around, and little shoes carry In a great deal of 
dust. The Janitor when he sweeps up only stirs up the dust, and gets very 
little of It out. Vacuum sweepers are now In use that lend themselves very 
well to this kind of buildings. We have probably 30 or 40 of them In use in 
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Canton for residences, and the ladies who use them would not part with them 
on any account. While the revenue from such a source may not be very great 
in any one instance, yet if we could get them into general use for public school 
buildings and in places where they are of prime necessity, we would add to 
our revenue as well as doing something that will promote the health of the 
children. I think the matter should be agitated throughout the state and be- 
fore very long something of the kind would be required by law, while there 
would be a very considerable revenue to the lighting companies in the aggre- 
gate. 

President Tait: Gentlemen, I would like to suspend our routine tem- 
porarily, to perform a very pleasant duty. I will ask Mr. Anderson and Mr. 
Buckwell to kindly escort Prof. Pickering and Prof. Lord to the platform. 
They have kindly consented to come here and say a word to you. 

The Special Committee now escorted Prof. Pickering and Prof. Lord to 
the platform, where they were received and greeted by President Tait. 

President Tait: Gentlemen of the Ohio Electric Light Association, it gives 
me great pleasure to introduce to you Prof, Edward C. Pickering, Director of 
the Harvard University Observatory, who is here in his capacity of President 
of the Astronomical and Astrophysical Society of America, and who is accom- 
panied by Prof. Lord, of the Ohio State University. We have asked these 
gentlemen at an earlier period, as you know, to participate in our convert ion 
if they could. They have received our communication and have come hero tG 
personally express their appreciation. I am sure we will all be glad to hear 
from them. 

President Pickering addressed the convention as follows: 



REMARKS BY PROFESSOR E. C. PICKERING, PRESIDENT ASTRONOMI- 
CAL AND ASTROPH\SICAL SOCIETY OF AMERICA, AND DIREC- 
TOR OF HARVARD COLLEGE OBSERVATORY 

Mr. Chairman and Gentlemen: Mr. Lord and I have been requested in the 
first instance to communicate to you this vote of our Society, v!z: The 
Astronomical and Astrophysical Society of America has received with great 
pleasure the invitation through its members to be present at the meeting of 
the Ohio Electric Light Association, and in returning its thanks for this invita- 
tion accepts it in so far as the existing conflict of sessions of the two Societies 
will permit. Through its President the Astronomical and Astrophysical Society 
extends to the members of the Ohio Electric Light Association an invitation to 
be present at its scientific sessions, and particularly at the session of this 
Wednesday evening, which is to be devoted to the presentation of lantern 
slide papers. 

In this connection I wish to express personally my thanks and interests in 
this Association meeting which is now in progress. The interest of us astron- 
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omers is perhaps more closely associated with your work than you are perhaps 
aware. The extraordinary development which is taking place in electric light 
has a very technical interest for us, and many of us In speaking of this Asso> 
elation feared that your interest in our papers would be much less than our 
interest in yours. So much is being done at the present time that we have a 
great deal to learn and a great deal that we can use in our technical work. 
Perhaps I might say personally that for the last thirty years I have been de- 
voting myself to photometric work, and of course the question of standard 
light, uniform light and amount of light, and all those problems have a very 
personal interest to me. My only regret is that we are so fully occupied with 
our papers that we have less opportunity to hear your papers and see your 
work than we should otherwise have. I might say one word for myself, that 
something like thirty years ago I was invited to deliver a course of lectures 
before the Royal Institute of Boston on the applications of electricity, ai«d ever 
since it has been a matter of the greatest gratification to me to think that 
those lectures were not printed, for if read at the present time in the light of 
the wonderful development of the applications of electricity during the past 
thirty years they would certainly be a much greater source of amusement 
to my friends than they would to myself. 

I thank you very much for this opportunity. (Applause). 

President Tait: Gentlemen, I want to Introduce to you Prof. Lord, As- 
tronomer of the Ohio State University. Prof. Lord tells me that he does not 
want to say anything but merely wants to meet you gentlemen. I take great 
pleasure in introducing him to you. 

Prof. Lord: Gentlemen, I thank you. (Applause). 

Prof. Pickering and Prof. Lord now took their departure, and the previous 
discussion was resumed. 

Dr. W. T. Fitzgerald (Greenville) : I was going to ask the gentleman who 
last spoke In the discussion what it would cost to Install a sweeping appartus 
operated by electricity? The subject appeals to me. I believe It Is something 
that will be heartily taken up all over this state. The fact that we can sweep 
a school-room, church, public or private building, by means of electric motor, 
and do It thoroughly, is certainly a strong hygienic point, one that will appeal 
to the medical profession as well as the laity as soon as they become familiar 
with It. The question of cost might enter into the first installation. I would 
like to know what that would be for a plant suitable for a school building? 

W. C. Anderson (Canton): I would say that an apparatus of that kind 
that would do the work a thousand times better than It Is done at the present 
time can be had for $60.00. You would be astonished that it can be manufac- 
tured in so small a compass. It costs only 1 cent an hour to operate. The par- 
ticular apparatus I refer to was gotten up and Is manufactured in Canton, and 
Is being sold quite rapidly. There are also two or three other firms making 
sweepers. One hotel has a rather expensive equipment there, which I imagine 
probably cost several hundred dollars; but while you can have very fine 
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apparatus that will do It in a rapid and efficient manner, you can still do the 
same thing a little more slowly but quite as well, at very low first cost. 

Dr. W. T. Fitzgerald (Greenville): How long would it take to sweep a 
room in a school building say 12x14? 

W. C. Anderson (Canton): As it has to be applied to every portion of 
the surface of the floor it would take Just about as long as it would to go 
over it with one of those little disk carpet brooms, but it does it very thor- 
oughly. 

Secretary Gaskill: Would it be practical to install that kind of a sweeper 
in a school building, on account of the desks and the difficulty of getting 
around them as they are situated in the room? Would you not have to use 
the vacuum system? 

W. C. Anderson (Canton) : I am referring to the vacuum system. They 
have special insulators to suit all conditions and which can be attached to this 
outfit. The price is $60.00 retail, but I am not quite sure whether that includes 
all the connections that go with it. If it does not I think the connections 
would cost something like |12.50 extra. I do not remember whether that is 
the retail, or the wholesale price. I only give you that to show you that it is 
not a serious matter. There are different forms of nozzles that can be used 
in school house or church work, and there are also fixtures for cleaning rugs, 
or anything that you might happen to want cleaned. 

Dr. W. T. Fitzgerald (Greenville): Mr. President, the proper method of 
cleaning our school and other buildings has been a problem that has appealed 
to me for twenty-five years. We send our children to these places, we confine 
them there where unless sanitary conditions are observed they may be in- 
fected with scarlet fever or something else. If an effective process of Clean- 
ing is to be had the cost ought not to be a matter of consideration. That 
should be eliminated from the problem; yet until the people are convinced of 
that we must carry to them the cost, not only the advantages, but low cost, at 
least temporarily. You people are representing the State of Ohio, and I 
hope that you will take this home to your medical societies and to the cities 
and counties in which you live, and present the hygienic side of it. I want to 
say to you that you will find the medical societies willing to assist you. 

Secretary Gaskill: I want to give you a little experience about the opera- 
tion of the blowers in the school building I spoke of. 1 think you will all re- 
member that when you were boys and were sitting in the school room you 
could often observe particles of dust floating in the sunbeams. Now in this 
school building where blowers are being operated when a sunbeam falls across 
the room you can not see a particle of dust in the air. because the blowers 
take the air out of the room so rapidly that they keep the air pure and free 
from dust. As the Doctor says, from a hygienic standpoint the argument is 
simply an invincible one to an intelligent Board of hiducation that you can thus 
get rid of an unhealthy condition in a school room by the operation of these 
blowers. 

F. D. Elwell (Sidney): In my town they are considering the matter of 
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erecting a high school building. An Idea occurs to me which I would like to 
have some of the members who have seen the vacuum sweepers operate pass 
on the practicability of. It occurs to me that a vacuum cleaning machine could 
be put in the basement and belted to a counter-shaft which would be thrown 
out of gear with some form of motor drive heating system, with pipes to all 
rooms connected the same as in a fire hose system. The vacuum cleaner 
nozzle could be connected in each room so that the Janitor could use it. All 
the dust would be sucked down into the basement and there burned or taken 
care of in any other way. It seems to me that that would be a good thing. If 
it is not practical I would like to hear some of the brothers give me their ideas. 

W. C. Anderson (Canton) : In order that you may understand the mech- 
anism, I will say that the large vacuum cleaners are belted to a motor of 
considerable size, and placed in the basement. Pipes are led through the 
building, so that a hose attachment can be made at any point. But the smaller 
arrangements of which I spoke are a thousand times better than none at all. 
although not of course quite so good as the larger apparatus. The smaller 
one I spoke of weighs about 45 to 50 pounds and has a % -horsepower motor 
in a shell that is formed somewhat like the upper part of a bee hive turned 
upside down. Belted to the motor is a revolving brush, which will take the 
sand out of the cracks in the floor; so you can tell whether it will not take 
the dust up that is more easily removable. We have one in our show window, 
and I saw the boys catching flies with it the other day, which will give you 
a little idea of what it will do. 

Secretary Gaskill: I can give an estimate of the cost of a vacuum system 
installed in a basement. At the Miami University, of which I happen to ho 
one of the trustees, we are just starting or planning a new library building, 
and one of the requirements that we made was that there should be a vacuum 
cleaning system installed; and the architect obtained figures on that. He 
states it will cost $800.00 to install it in the basement of the library building 
with the necessary piping to the several rooms, and the necessary motors and 
sweepers. That, however, is a complete system with pipes running to every 
room, with motors in the basement and necessary pumps for exhausting air. 
The library building itself will cost $80,000. 

W. C. Anderson (Canton): That is the kind of system that should be 
installed in every large school building, I should say. 

J. R. Cravath (Electrical World): It may interest you gentlemen to know 
that at the Michigan convention last week one of the members present re- 
ported that he had purchased a small portable vacuum cleaning outfit. I be- 
lieve it is one of the kind that costs about $125.00, and that can be taken 
around by one man. He rents it out to anybody that wishes it, at $2.50 a day, 
which of course will pay for the thing before very long. He has had it busy 
practically all the time, he says, since he purchased it. It has proven quite an 
advertisement for electric service, because only those can use it that have 
electrical connections. 

President Tait: I might say that as recently as last week a vacuum 
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cleaning company that manufactures apparatus of that sort in Dayton de- 
cided that they would like to test the machine. lTi)on leaming that I sug- 
gested that they bring the machine over to our office building and locate it on 
the sidewalk. We offered to furnish electric current provided they would 
clean all the rugs and carpets and the office in general for the use of the cur- 
rent. They accepted the offer. The apparatus has a glass indicator showing 
the amount of dirt coming through the suction pipe. It was a very interesting 
demonstration. It cleaned our office in a satisfactory manner and ■ proved 
that the electric motor was -the proper method of driving it, which is what 
we were getting at when we loaned them the motor to make the test. 

It seems to me that this is a good time to take up one of the questions 
from our question t)ox, viz: "What percentage of gross receipts can be profit- 
ably spent on pushing new business, and how much of this percentage should 
be devoted to advertising?" 

I am sure that we have a number of men here who could answer that 
question satisfactorily and properly. If no one else cares to take it up, I 
will say that I believe that from 3 to 5 per cent of the gross receipts of a 
company may be safely spent for new business getting, and about 1^ or 2 
per cent for advertising. I do not know what the experience of others has 
been on that subject, but I believe that a percentage similar to that will 
work out all right in practice. I should think that Mr. Clarence W. Lee might 
enlighten us on that subject. He deals in that sort of thing occasionally. 

Clarence W. Lee (C. W. Lee & Co., N. Y.): I would say that the percentage 
named is probably the average that can be reasonably spent by most of tho 
central stations, unless conditions are acute and retrenchment is necessary. 
To secure new business the larger amount named can be advisedly spent, pos- 
sibly about 2 per cent for advertising and 5 per cent of the gross income for 
new business getting. That proportion is very small for a small central sta- 
tion; but sometimes effective work can be done for a small expenditure if it 
is properly spent. 

President Tait: Here is another query from the question box: "What 
connected load in 16 candlepower equivalents per capita of population can be 
reasonably expected in Central Station work?" 

In other words, where is the point of saturation in the getting of new 
business in 16 candlepower equivalents? 

W. C. Anderson (Canton): I would like to ask whether that 16 candle- 
power equivalents refers to light only or to the entire connected load? 

President Tait: I would say to change that and make it 50 watt equival- 
ents for lighting, outside of power and other uses. What do you say to that, 
Mr. Anderson? 

W. C. Anderson (Canton): W^e have at the present time about one and 
one-half 50 watt equivalents per capita. I should say that when we get up to 
about five that that will be the saturation point. I believe that that is putting 
it to considerable of an extreme. If I had spoken some years ago, I would 
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have made It very much lower. If I should be speaking some years hence, I 
might make it higher; but that would be my estimate at the present time. 

President Tait: Do you believe there is any point of saturation in the 
electric lighting business? 

W. C. Anderson (Canton): There most certainly is. 

President Tait: We have a little time left, and I want to suggest that 
the associate members here who have exhibits in the lobby will interest them- 
selves in communicating to those associate members that are not here the 
fact that Prof. Pickering suggested that his people would like to have the 
various appliances out there explained to them. He said that the members 
of his society in attendance on their convention, of whom I believe there are 
not over 25, have been very much impressed by the display made by the asso- 
ciate members here; so it occurred to me that this is an excellent opportunity 
for our associate members to illustrate that they have used good judg- 
ment in bringing the apparatus here. I suggest that you spread the word 
among those of the supply men that are not present and who have exhibits, 
that Prof. Pickering would like somebody to show them the apparatus. I sug- 
gest that a committee be appointed from the exhibitors for that purpose and 
that they place themselves at the disposal of Prof. Pickering. 

In the absence of Mr. F. H. Plaice, of Hastings, Mich., his paper entitled 
"How Can We Best Increase Our Business," will be read by Mr. Gaskill. 
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How Can We Best Increase 
Our Business 



By F. H. Plaice, of Hastings, Mich. 



Id preparing this paper, the supposition is, that the situation has been 
well canvasseti; that the plant is able to produce and deliver to the switchboard 
electricity at a cost as low or lower than any other power plant in the commun- 
ity; that the service is reliable and dependable; that the distributing s^'stem is 
able to meet the demands that will be made upon it as a result of an aggressive 
business hunt, and that the entire force from the engine **8wipe" to the presi- 
dent is thoroughly imbued with the determination of ^4uaking things hum/' 

Given these conditions, the chances are the company will make a decided 
success, but if any one of them is lacking, and left to go uncorrected, the re- 
sult will be in<iifi[erent. 

Undoubtedly, the most common cause of failure to get the proi)er results 
from a new business campaign, is lack of preparation and insufDcieut knowl- 
edge of the situation. 

When we go into the market to sell, salesmanship becomes the great ee^u- 
tial. 8ome have the talent naturally, others must ac<iuire it, and some can 
never reach the goal. 

The salesman in any line must have al)Holute faith in his wares and also in 
the ability of those above him, to '^deliver the goods," but how much more ini- 
]>ortant is this when the article to be sold is an invisible, intangible something, 
the presence of which cannot be determined until it is doing its work. 

The electricity salesman then, must be au enthusiast, a dreamer, an engin- 
eer, an artist, a machinist, a tactician and an all-around student of human 
nature. He must be able to keep his temper under any and all conditions, 
must actually know what he is talking about, and must have the "hang on'^ 
characteristics of the bull dog develoi)ed to the highest possible point His 
faith in hiniiielf and his wares must be so over|>owering that the prospective 
customer will be dragged into synchronism in spite of himself. 
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To go to a large manufacturer, who, for a lifetime, has successfully operat- 
ed his factory by means of a faithful steam engine, and ask that that faithful 
servant be thrown to one side, and that an almost unknown •motive power be 
substituted for the well-known, at a prospective cost of perhaps several thout»- 
and dollars, all because of the saving of a fraction of a cent per horse iwwer 
hour which is promised him, but of which the manufacturer knows nothing, 
certainly re(|uires the ver>' highest grade of enthusiasm and sanguine faith, in 
order that the proposition shall even be considere<l. 

The moral of this then, is that the men we entrust with the selling of our 
output must be of the highest type. Do not do as many companies do — leave 
the matter in the hands of the meter-reader and the trouble-man— for, while 
these are l)oth in their way, responsible meml)ers of the new business force, 
they are not the ones to be intrusted with the entire resi)onsibility. 

Next, where shall we seek for the new customers alx)Ut whom we are 
talking? 

We electric companies have three great fields in which our product is 
naturally suj)reme, and it but remains for us to properly educate our public in 
order that we shall get that to which we are entitle<l. First, there is the 
artificial lighting field,- second, the field of mechanical work; and thinl, 
that great, but as yet almost untouched, field of heating. 

We are therefore, safe in making the statement thnt our product can be 
and will be sold to every memlierof the human race and that our saturation 
point is so far in the future tlmt to talk about it is laughable. 

The e<iucational phase is probably the most important of any of the 
many conditions surrounding the extended sale of electricity, and the one that 
should be studied the closest 

Tell me how many of your customers know that a sewing machine can 
l)e run by a tiny motor, which will use less current than the better known 
sixteen candle power lamp; or, th«t the special nightmare of the g(K)d liouse- 
wife— washing day— can be driven to the realms of oblivion by means of electrr 
city and a small motor, at a cost of but a few cents per hour. I will wager 
that at least (me-half the customers of all the c()mi)anies represented h^re 
have yet to know that there is such a thing as an electric flat iron, and that 
])robably another one-fourth do not know what the electric fiat iron hM)ks 
like. 

Educaticm, then, is what we must foster. The public is (juick to avail 
itself of such meager opportunities as it usually gets and, like other willing 
students, learns rapidly, an<l you will l)ecalle<l upon to <lo many things for 
which the manufacturing en<l of your business has not as yet pn)vide<l. 

'•How Shall we Best KducateourCommunity." is, after all, thereat meaning 
of the heading of this paper, for, if wee<lucate the community, it will do the rest 
and our business will increase in direct ratio with the education. 



Tliere are many (iitterent ways of eclucaliiiiij, such as Outline Liglitiiij? 
ranipaigiis; Sign Champaigns; Elect ric Shows; Summer Park Lighting; Dem- 
onstration Displays: Canvassing; Advertising; Signs; Bulletins; Circulars, etc. 

If you are operating a night service only, arraiiije at once to run all the 
lime ami give your communily a chance to show you whal they think of the 
proposition In making an energetic push after new business, we will Hnd 
that i)ur growth will lie faster than the public at large is able to grasp, and it 
will l)ecome necessary to do a great deal of demonstrating. We must stand 
ready at all times to make a dollar and cents proposition on the probable cost 
of a certain service and then back it up with a guarantee. Not until we have 
proven Iwyond a doubt that we know our business and have satisfleii the cus- 
tomer to that effect, will he or she l)ecome an active electricity champion. 

Do not tell your prospect that a sixteen candle power lamp will use so 
many watts in such an<l such a time; he may ask you what a watt looks like 
— but talk to him in the more familiar language of dollars and cents. What 
he <ioe8 not understand will not interest him to the point that he must \>e 
intereste<l in order that you may do business with him. 

When you are up against a motor proposition, the case re(|uires a thorough 
knowledge of the power reciuirements of the ditVerent classes of machinery and 
general power usages, but is, in other ways, not a ditticult problem, in order 
that the inevitable <|uery **how much will it cost," may l)e answered. 

One point l^efore going farther, in regard to this new business hustling, and 
that is, the cost. Many companies think that all they are going to find it 
necessarj* to expend on the proposition is the salary of the solicitor, and that 
they can make about one thousand ])er cent dividends the first year after 'such 
a campaign. I want to undeceive them. An electric company developing its 
lerritorj- in the ordinary' numner so as to keep about even with the usual 
growt»» of the community will probably expend upon extensions as much as 
it clears over all expenses, and when the same company begins to increase its 
business faster than normal the construction account will take wings Und fly 
in a manner that will put the Wright Brothers of balUwn fame to shame. 

When you get *^\" enthused over your service, you are likely to get '*B'' 
also; and "C" and *'!)," and all the rest of the alpliabet. Now, '"A" may 
live on a street that you cover with your mains, but "B" may live on the next 
one and '^D" still a block farther on, and so on to ''/." It is just as impor- 
tant to the welfare of your business that **Z" \ye hitched uj)at once as it is that 
"A" gets his service; otherwise, you are undoing a hundre<l fold, what you 
started out to do. When a prosjKfCt wants to l)e comiected, you will find it 
wise to connect him, otherwise you may want him some day and find that 
not only is he adverse to your proposition, but he is taking every opportunity 
that otters to work against you. 

In the ortlinar>' course of business growth the suburbs are laid out, streets 
gra<le<i, and houses built after which comes water, gas, and electricity in the 



order nanie(i. Under the new pro])ngan<la, the addition is phitted and the 
electric wires strung, even before tiie streets are f?rade<i, so that when a house 
is built the service may be installed from the l:)eginning. We must pioneer in 
every field, not follow. 

8hall we advertise? This is a very important question, but there caa be 
no hesitancy in making answer thereto. We must, but advertisinir does not 
necessarily imply a contract for a certain amount of space in each issue of the 
home papers. Far from it, for, outside of its possible good effects on the pub- 
lishers themselves, it does not pay very big returns on the investment. We 
will a<lmit that a limite<I amount of money spent in newspaper advertising is 
necessary and desirable, in order that the papers may take an interest in our 
work, but to expect large returns from new^spaper advertising, is to be disap- 
pointed. The same amount spent in demonstrations will show far larger 
returns. 

Place fans, irons, lights, motors, large and small, or any other appliances 
that will l)ecome a consumer of electricity in service, on trial. Ninety five 
times out of a hundred you will close the deal* the expenses of the five failurcK 
shouhi be counted as that much advertising. We, ourselves, make it a rule to 
withold our installing bill until the first month's service bill is presented, thus 
leaving the customer the privilege of a month's trial at our risk. W^e have 
installe(i hundreds of iiorse power of motors during the past few month.<i in 
this manner and have yet to fall down; one case in mind involved twentj' five 
motors which, together with the other installations, reached over four thouis- 
and dollars. 

(.'arry the same idea into all lines of your work. For instance, a church 
or other organization may i)e giving an entertainment, and want some form 
of spe<*ial service. It is good business policy to lake advantage of all «uch 
opj)ortunities toget into tlie lime light with your product. This form of ad- 
vertising is rather expensive but the cost is mostly made uj) of labor and the 
returnspare amply remunerative tt» justify. 

if you have an idea in the way of street illumination that you want to 
present to your citizens, there is no better way than for you to go ahead and 
make a sample installation at your owMi expense, so that they may see just 
what you have in mind. The seeing will often win the day and bring you re- 
turns that could not have been secHire<l otherwise. All this is advertising, and 
the cost of failures should be charged to that item of expense, while the succes- 
ses should be al)le to pay their own way. 

WOHlv Vou nniy advertise; you may solicit; you may make attaetive 

rates and inducements, but if you do not stand b^ck of ever>' pro]H)sJtion 
yourself,— I am talking to the managers now— by l>eing ''Johniiy-<m-t he-spot/' 
you will fail. The manager of a wide awake electric comjmny will not have 
time to make garden or mow his lawn but will be going without his din- 
ner on many occasions. He will Income an erratic member of the fmnilv 



circle and a still more erratic attendeiit at IiIh otHce desk. !Je will find it oec- 
esHar>* to Hpend a lar^e portion of his time on the outside in constant Unich 
with bis men and the work. His lieutenants will ^^reatly appreciate the 
chance to take up difficult pn)i)08itions on t tie s|)ot where all the ])hases can 
lieKone over knowingly and will do much Inciter w»)rk as a result. A word 
here, and a suggestion there will do wonders in the general results to be ac- 
complished. The example set will also be an incentive, and you will find that 
as days go by, your men will gradually wean away from the c|uit-with-the- 
whistle idea, and will l>e just as anxious as you yourself are to see a task finish- 
es!. Vou will find that time will become your most valuable asset and that 
sleep, meals and everything else will \)e sacrificed to the good of the cause. 

PROMPTNESS This is one of the weak iK)ints of many companies 

and one that is usually the last condition to l^e blamed when things do not 
seem tocomea« they should. A customer calls up and reports that his lights 
do not burn and then lives on a hot plate until his troubles are rectifie<l. He 
keeps getting hotter and hotter as the minutes fly and if he is not relieved, he 
may reach the danger point, and an explosion follow. Or, he may be a i)Qwer 
user, who has a large number of employees standing amund idle while he is 
waiting on you and yours, and here again speed in resi>onding to a trouble 
call is very important. A prospective customer for let us say, i)ower, may 
have an accident to his power plant and ask you to install a motor as quick as 
l)ossible. Do not travel by freight in responding to such a call but do business 
by express. Do not let an application go without attention a minute longer 
than you have to, and aim at all times to make your service synonompus with 
promptness, reliableand economical. Train your community to the i)oint where, 
when they talk about lighting, it will be understood by all that electric lights 
are meant, and the wonl **power'' will be but another name for electric mot4)rs. 
Do this, and you will have no desire or need for asking the cjuestion, "How 
Can We Best Increase Our Business." 

.Tpl 



President Tait: Have you anything to say on this subject, gentlemen? 

In a few minutes a buffet luncheon will be served in the convention hall 
and we desire every one present to remain. 

The Executive Committee has appointed the following Nominating Com- 
mittee, viz: W. J. Hanley, chairman, S. M. Rust and T. D. Buckwell. Mr. 
Plaice's paper will be discussed immediately after luncheon, which will now 
be served here to save time. 

A short recess was now taken for luncheon. 
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THIRD SESSION— WEDNESDAY AFTERNOON, AUGUST 26. 



The convention, met pursuant to recess, President Talt in the chair. 

Discussion. 

President Tait: We will discuss the paper by Mr. Plaice, which was read 
by Mr. Gaskill just before luncheon. Many fine points were brought out in 
that paper which I think we ought to take up in succession and discuss. It is 
a paper to which a great deal of thought has been given by Mr. Plaice, and it 
presents many possibilities for development. I think we ought to enlarge upon 
those possibilities, and see what we can get out of the discussion. 

M. E. Turner (Cleveland): Mr. President and Gentlemen, I read Mr. 
Plaice's paper some little time ago, but was not here during all of its reading 
by Mr. Gaskill, and I have forgotten some of the points contained in it. The 
general trend of his paper I remember very well. I think it is one of the most 
instructive papers presented for some time in this Association. While I do 
not know Mr. Plaice personally you get an idea of the energy he puts into his 
work from the terse manner in which he has brought out certain principles of 
business getting and of operating a central station plant in which the .manager 
has to assume more or less the duties of contract agent and chief engineer. 
The paper is full of specific points of interest to us and I think that it is well 
worthy a good close discussion. As I understand, in some of the work which 
has been done by Mr. Plaice he has developed in a certain town a revenue 
which I believe is one of the largest derived in any city of like population, 
and this has been brought about by a remarkable exhibition of energy, both 
in securing business and in looking after the customers after they were 
secured. While perhaps some of the methods adopted were original and 
might not equally apply in a large city, yet at the same time he has secured 
results, and his knowledge has been so well grounded on the engineering -part 
of his problem that he has been able to operate his plant most successfully 
not only for his Company but also in the interest of the community as is 
proven by the fact that he has connected a very large proportion of the people 
in the city who have become users of electricity in some form or another. 
I do not remember whether it was mentioned in the paper or not, but it has 
been told to me that in one of the plants that Mr. Plaice operated he was 
among the first to bring out tne plan of milking cows electrically. I only 
mention that as showing the originality and skill that he has put into the 
problem of developing the uses of electricity in a small community. I know 
the difficulties of getting enough customers connected in a small place and 
he seems to have worked his end of it remarkably well. His connected load 
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is largo in proi)ortion to the population, and also the revenue derived there- 
from. This has been done by the methods set forth in the paper, involving 
close attention, missing many meals and losing much sleep, but attending all 
the time to the operation of the plant for the best interests of his Company 
and the people of his city. 

W. C. Anderson (Canton): It is pretty hard to think of anything that 
Mr. Plaice did not cover in that paper; but there is one item which. I believe, 
in giving everything else he omitted to call attention to, which is of consider- 
able importance; and that is the matter of public street lighting. An injury 
to one is the concern of all, and if one company suffers from a municipal light- 
ing plant it is something that is of interest and concern to every electric 
lighting company in the state; and I believe that there is no reason. e8i>ecially 
in view of the improved means and methods of illumination, why the streets 
of the different cities of the state should not be better lighted by the electric 
companies to a great extent that they are now or have ever been in the past. 
I believe it is a subject that is well worthy of a good bit more attention than 
has been given to it, and that the different ligniing companies of the state 
should consider it one of their duties to light the streets, and no effort by any 
individual company or association should be spared in seeing that all of the 
cities of the state are lighted, and well lighted, by privately owned plants. I 
think the same aggressive methods should be used in dealing with this sub- 
ject as in the handling of commercial lighting. 

Clarence W. Lee (C. W. Lee & Co., N. Y.) : Mr. Plaice speaks in his paper 
of the educational phase as probably the most important of any of many con- 
ditions surrounding the extended sale of electricity, and the one that should 
be studied the closest. He says "if we educate the community, it will do the 
rest, and our business will increase in direct ratio with the education." From 
contact with the various lighting companies throughout the country in cities 
of varied population. I find that the central station manager has not taken 
advantage of the opportunities presented by the daily press, or I might say 
weekly press, because in towns of 3.000 to 5,000 very seldom you will find 
a daily. As a question of public policy, as a question of educating the people 
of a community to the better and more varied uses of electricity, that one 
point has been overlooked. In a majority of instances the central station 
manager upon being interrogated as to what use he makes of newspaper space 
replies that he uses the newspapers as a matter of policy and because he 
wants it on his side. Now that is a mistaken position for any central station 
man to take from the fact that he has a product to sell about which the 
majority of the people in his community should know much more than they 
do. He should use that space to educate the people in his community upon 
the varied uses of electricity. I have seen instances where space has been 
used, for instance, for advertising electric fans in December. That, of course, 
is a flagrant case. Further than display space, there are many things in the 
way of news matter in regard to the operation of lighting plants or street 
railway business that are overlooked by the local managers and in which the 
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public are vitally interested, and which if pointed out to them the newspaper 
men would be very glad to avail themselves of and assist the local manager. 
Often times some newspapers talk municipal ownership when they might be 
furnished with specific news items explaining the uses of electricity that 
might have no bearing on the local situation but at the same time would be 
of educational value and the newspaper would gladly print the same. Sucl^ 
articles by calling the attention of the public to the general subject of elec- 
tricity are helpful to any central station. 

Mr. Strickland this morning in taking up the question of the Jovian page 
purchased by the Buffalo General Electric Co. and the electrical contractors, 
jobbers and manufacturers of Byffalo, illustrated the spirit of co-operation 
which is animating them there. It is true that it is not possible to work out 
such an extensive plan as that in cities of less than 50,000 population; conse- 
quently, the central station man in a smaller town must look to his own 
resources. Now there are the trade papers which come to you from week 
to week, there are the various bulletins that are published by the manufac- 
turers, and from these sources there may be collected items of general news 
Interest, not strictly technical but showing the uses of new illuminants and 
the various applications of power, all of which can be used advantageously 
through the medium of your local press. It does not cost anything to get 
such items into the paper, and as long as you have a standing with the news- 
paper men it does not make any difference whether a certain newspaper is 
opposed to the policy of the Company or whether it may be advocating muni- 
cipal ownership; whenever you show him that you are a source of news in- 
formation and a help to his paper he will avail himself of it. One instance 
of that comes to mind. Last iall in a city not over a thousand miles from 
Put-in-Bay, in which there is a combination street lighting and electric power 
company, the general manager told me personally that he did not know the 
editor of a certain daily newspaper in the town although he has been there 
five years and during that period that paper had frequently contained attacks 
upon the company; yet he had not made it his business to get in touch with 
that newspaper man and find out what was the source of the trouble. Now 
that was in a city of 70,000 population. That is a situation almost unheard 
of; at the same time, that is an actual fact. I think that this matter of co- 
operation with the press could be worked out by all of you to be very help- 
ful to the local company. 

President Tait: Supplementing what Mr. Turner said about Mr. Plaice's 
development of a small iroperty in Ohio, I had occasion to go to that town 
one time to see if all this information that I heard about it was correct; and 
I found that he had actually connected to his circuits over 82 per cent of the 
buildings in the place; in other words, that with a total of some 280 houses 
he had over 250 connected on his circuit, and paying him money for his 
service. I think there is a lesson there for every central station man to put 
forth renewed effort. If a man can get into a town of 1,500 and connect up 
almost every house in the place, why should not some of the rest of us in 
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towns avorasinff TiMO to ino.iif.O liy to do tho samo. Mr. Plaice makes the 
i;tatcnier.t that 'under the propaganda the addition is platted and the electric 
wires strung even before the streets are graded, so that when a house is built 
the service may be installed from the bginning." It may be a question 
whether the board of directors of the ordinary company would tolerate such 
an expenditure of money in advance of the business to that extent; but I 
believe that the majority of the central stations throughout Ohio are too 
backward in installing service for those who want it. It is certainly detri- 
mental to install service where we are not going to get an adequate return; 
but I believe that occasionally it is necessary to stretch a point in order to 
get new business, and it is always possible to find out certainly just how 
much line we can afford to build, and if necessary to increase the minimum 
service charge for a year or two till the place grows up, with the understand- 
ing that as increasing numbers of the people connect themselves with the 
circuit the minimum charge will be reduced in proportion. The plan is being 
successfully followed, and it ought to be the means of the average central 
station getting most of the business and keeping the feeling of dissatisfaction 
down that develops when people want service and can not get it, especially 
when those living on a street perhaps two squares away are being served. In 
such a case the applicant who is turned down thinks that he is being discrim- 
inated against. He does not understand why if one man can get the service 
another can not. I think we should make special effort so far as we can with- 
out jeopardizing capital invested, and if the thing is carefully studied that a 
liberal policy will prevail. I am sure that the gentlemen here must have 
ideas on several other points covered by the paper that we would like to 
hear. We want the record complete on this paper. 

W. P. Engel (Defiance): Along the line of stretching a line or two to 
a new customer, I have made some of those connections that might seem 
unwise to many. We have in Defiance a commission merchant who lives a 
mile and a half down the river from any connection that we have. There 
were six houses between his home and our main line. He wanted light out 
there, and he wanted it bad enough so that when I made the proi)08ltion to 
him that it would cost $250.00 to run a line out there, we getting tJie consent 
of the telephone people to put our primaries as far as his residence, and that 
if he paid $200.00 we would connect him up, and as each of the other houses 
came in we would charge them their proportion of that $200.00 that he paid 
in advance, and when the entire number came in we would refund to each of 
them the amount paid for construction. His meter charge was about 10c a 
1,000 watts, with a minimum of $1.00 flat. In less tnan a year we had all six 
of the houses connected. 

Now going back to Mr. Plaice's wonderful work at Hastings, Mich., I am 
operating a plant at Charlotte, Mich., which is 18 miles from him, and his 
work at Hastings has certainly done wonders for all the other little towns in 
the neighborhood. We have a very hot competition with gas. the gas com- 
pany offering to place gas arcs and maintain them, at a flat rate of $2.50 a* 
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month, and furnishing renewal of mantles and doing all the piping, without 
exacting a contract to continue with them either for a year or for a month. 
We have had to face that competition, and yet with good electric service, 
promptness and efficiency we have been able to hold our own. We keep 
our trouble man on hand until 10 o'clock every night. If a fuse blows or a 
lamp is ordered in a residence a mile from the station, immediate attention 
is given. 

As to competition with gas, in reference to the service and the price they 
are giving in Defiance, it is true tnat they will get the saloons, drug stores 
and other long users; but they can not touch the residences, they can not 
touch the better lighting. The short hour users will go to electricity in spite 
of anything, because the gas company will not give the short users any such 
privileges as we do. The price of gas is $1.30, and we find that the majority 
of people are coming over to electric service. Prompt service gets the busi- 
ness. 

At Lansing, Mich., and at other points even larger than that wo find 
that the rates are being made as low as 1^ cents per k. w. hour and under 
the two-rate system as low as 8 cents for high price and 4 cents for the low 
price; so that I can not help but believe that the central station managers 
must come to the conclusion that every customer must be treated according 
to the service that he wants and the time of using that service, and make 
rates according to the service that is required. I feel that Mr. Plaice has 
done wonders. His success has been entirely due to his promptne.s^ aud to his 
studying what the situation required. The rates that he has mad? are remark- 
able, and you might say no two rates alike for the customer.', that he furnishes, 
yet his success has been phenomenal. 

M. E. Turner (Cleveland): In Cleveland if a person wants to get light 
and is located some distance from our line we have made the same kind of a 
proposition, that they put up the cost of the line and that we will refund it 
to them on a basis of a certain amount per house connected to the line. 
While we have done considerable of that during the past year we have no 
customers who are paying for their line. I think it has invariably been the 
case that within two or three months after a line has been furnished in that 
way we have connected enough parties between our main linos and rhe new 
customer to refund back the entire amount to the original connection. 
President Tait: Do you refund that in money, or in future service? 
M. E. Turner (Cleveland): We refund the money. 

President Tait: When you ask a customer to pay $200, $300 or $400 for 
a line and indicate to him that when additional customers get on that line his 
price will go down he at once becomes an automatic solicitor for the lighting 
company, and he loses no time in getting in other customers, because he 
wants to get his money back. 

M. E. Turner (Cleveland): That is the way it works out. That is the 
reason why those people have been connected up so quickly; in fact, we 
have gotten the other parties connected on such line even before we had a 
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chance to send a bill to the first connection, and thus he never had to bill 
the line at all. 

A. C. F. Keleher (Holophane Co.): Along the lire of meeting competi- 
tion, I think it is time for the central station to take the initiative and prove 
that they can serve the public better. You have got to prove that to people. 
The}' are all from Missouri and they want to be shown. Seeiu^; is believing 
I would offer here one suggestion, that is that the central station take their 
window and make its illumination perfect, and then go to dealers in the city 
who are displaying their goods by gas light and say to them, "Now this week 
we are going to let you have one of our windows to display your wares." if 
the proposition is accepted the man will see that so much better results can 
be obtained by perfect electrical illumination that you will have a pretty good 
chance of lining him up as a permanent user of electricity in his own window; 
because he will not be satisfied with gas after having seen the other. Ihat is 
a scheme that has been carried out with great success in several of the larger 
cities and in a great many of the small cities throughout the United States. 

T. D. Buckwell (Toledo) : Mr. Engel spoke of a small place, and said 
that they got most of the residence lighting in the face of a flat rate by the 
gas company of $2.50 a month. I want to say that if that was the best rate 
that could be obtained that I believe he could meet it, and I should think that 
long burning users would be just what he would want. 

W. P. Engel (Toledo): Our city has a population of 5,000. We have not 
done any of the day lighting. They have been putting in gas arcs at $2.50 a 
month. We are glad to have them get ahead of us on that figure, because 
they take care of the early light burning. We figure that we can hold our 
lighting off till almost 4:00 o'clock, excepting in December, and they take 
care of the long users from 2:30 p. m., sometimes 2:00 on dark days until 
11:00 and 11:30 p. m. on Saturday night, and every night till 10:00 o*clock. 
I think that we can make the gas company lose more money on |2.50 than we 
can make on any unit of lighting at a $2.50 flat rate. If we can keep them 
doing it for four or five years we will be the gainers eventually. Now if I 
had a steam plant of an up-to-date unit and felt that I could spare the money 
to go into 24 hour service, I would not let them have it at a $2.00 rate; but you 
have to consider the cost of operation, and where coal is costing us for 
ordinary run-of-mine $2.90 a ton, and we are not running compound con- 
densing, we must do the best we can to meet that condition. Ck>ndition8, of 
course, would alter that considerably; but I have found that the gas company 
after doing that for a year and a half are now trying to crawl out of it the 
best way they can and trying to put them on meter. We have not any Gem 
units, but we are getting their business on meter rate; and when they come 
back they usually stay. 

Geo. C. Osborn (Harrison, N. J.): There are two central stations in the 
East, namely at Williamsport, Pa., and Lowell, Mass., that are taking away 
a large amount of gas business for window lighting by offering their cus- 
tomers a flat rate of $1.25 per month for installing and maintaining a 100 
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watt Tungsten lamp and reflector and current furnished from dusk until 
midnight. After paying for the lamp this nets the central station between 6 
and 7 cents per k. w. hour for long hour burning customers on business that 
could not be obtained in any other way. 

A. C. P. Keleher (Holophane Co.): I have found that the average busi- 
ness man is more particular as to his window lighting, that he is more 
fastidious about the quality of the illumination that he gets in his window; 
and if the central station can line a man up by giving him satisfactory results 
from his window display you have the best show in the world to get his entire 
store. In a great many cases where we have laid out window installations in 
a short time we have obtained the business of the entire store. 

President Tait: Anything further? If not, let us go to the next paper. 
Mr. E. P. Gwynn, of The Delaware Electric Light and Power Co., will favor 
UB with a paper on "Should Central Stations Do Wiring?'* Mr. Gwynn takes 
the affirmative of the question, and he will be followed by Mr. C. C. Custer, 
who I believe thinks that the central station should not do wiring. 

Mr. Gwynn then read his paper as follows: 
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Should Central Stations Do Wiring? 

Hv R. F. (iWYNN, Delaware Electric Ijigbt & Power (.'o., Delaware, Ohio. 

Speaking from my own experience, and especially in smaller cities of, say 
fifteen thousand population and under, my answer would l)e: yes, central 
stations should do wiring and repair work; and I see no reasons why central 
stations should not do this class of work in larger cities, although in giving my 
reasons I will cxjnftne myself to the smaller cities of, say fifteen thousand 
population an<i less. 

FIR8T 1 believe it necessary to pnjperly skrvk and PKoTKcr its pat- 
rons that the central station do wiring and repair works C'ities of this size 
can support but one first class wiring and construction establishment and 
soiue cities cannot do this. Therefore, having but one supply house, with 
little or no competition, I believe lack of attention to details and of small work 
and repair work, together with high cost of installation, would be detrimental 
to the t>est interests of the central station. 

8KCOND 1 believe in smaller cities of this size the central station can 

and would put more business on the line than any supply house could possi- 
bly do, and at the s^me time better satisfy the consumer. The supply honise 
or e<|uipment company [as you please to call it] has only one interest in deal- 
ing with the customer. That interest is the pkofit on thk work, whereas 
the central station is after the consumer for the profit on the work, and is also 
after the consumer for the line which will be a permanent income to the cen- 
tral station. A few dollars may l)e waived in the cost of the installation, or 
nearly all the protit deducted, if it be found necessary, to secure a large, profit- 
able consumer, when the central station is figuring on the work. 

THIRD 1 believe it to be the duty of the central station t«» look after all 

new buildings and see that the electrical installation is not \muf^ overlooked or 
neglected, and exert everj- efTort to put the work on the line. In order to do 
this in small cities, it is almost always necessary to estimate the cost of equip- 
ment The man who is building a residence or wiring his store wants to know 
how much it costs and what is best to install; the central station should be an 
adviser, and recommend and see, if possible, that the latest, l)esi and most effi- 
cient method of lighting or power be installed. The central station should 
maintain a department for this purpose. If this Is done I fail to see, after in- 
curring all the expense and doing the missionary work, why the job should !« 
turned over to a supply house and they take the profit on the work. 

FOURTH 1 believe in small cities the average citizen has more confi- 
dence ifi tlie central station and j)refers to deal with l»ieni rathcM than with 



92 



the supply Ikuihc. We tUui it so in our city, and preHunie it is so in other 
small citieH. We have foun<l we eouhl do liuHineHs with nouie of our citizens 
where outside wiring concerns could not touch them, and at l)etter prices 
This is certainly beneficial to the central station. We prefer to do our own 
engineering on power and lighting instillations, and we would regret very 
much to turn this business dver to the kind of an engineer the small supply 
house usually employs in cities of our size. 

While our city is small, with pructically no manufacturmg, with cheap 
natural K:tts and a gas engine manufactory offering any terms to install their 
engines, yet we have practically secured all the power business for our Hues. 
'j'his has all l>een secured t)y satisfactory e(iuii)ment and by carefully looking 
into and after the details of the in»tallations. 

I hear some one say, "We prefer the supply house todo this kind of work:" 
"W^e have lost money in doing wiring," or "I am too busy to attend to this 
class of work." In answering this I wish to ask if the sui)ply house ib doinj? 
wiring at a loss? No, of course they are not. If the supply house is making: 
a i)ront on wiring, why cannot the central station do as well? It can do let- 
ter. I l)elieve thenverage central station manager is asgotxi a business man- 
ager as the supply house. 

It has l)een said if the central station does this work the consumers want 
it done for nothing. Of course they do: they also want light and power at the 
same terms: nothing. Does the central station sell light and power at a loss? 
No, of course you don't if you know it. I see no reason why consumers expect 
you to do work for nothing and I do not believe they do. They don't in our 
city; if they do they don't get it. The wiring department in our city has 
yiehled a nice profit for years, and I would regret to disctmtinue this depart- 
ment on account of the profit <lerived from it if for nothing els2. But I feel 
we derive ^s much or more benefit from the wiring department through other 
channels as we do from the actual profit on the business done. 

Now to the manager who .says, "I am too busy," '*I have no time to de- 
vote to the wiring <lepartment," "I have more work now than I can attend 
to." To this manager I wish to say that I perhaps realize and fully appreciate 
as much as any one the rcsjmnsibility and work that falls on the manager of 
the small central station: a station that can afford but one high-salarievl head. 
The business is not large enough to stand it. I advise this manager to get Into 
the wiring and api)aratUK end of the business The profit from this depart- 
ment will more than pay the services of a first class assistant, one who can re- 
lieve the manager of a great many duties. The manager will then have time 
to devote to <letails and e<*onomies of his plant which he is no doubt neglecting, 
and by so doing running expenses will no <loubt Ik? re<luce<I, and the dividenda 
thereby increased, which I am ^ure will please the manager and make the 
stockholders hH])py. 



Shall the Central Station Do Wiring? 

By V. (•. CirsTKH, Miami Light, Heat and Power Company, Piqua, (). 

Fn attempting to answer this question we are first of all eonfronte<l with 
the dearth of establisheti precedent. Although the Electric Light Business is 
now a long e<Jtablished Industry we find that central stations not widely apart 
and under conditions which we cannot believe to he varied to any considerable 
extent, a<iopt widely diirerent policies. No one has as yet forinulate<l a cixle 
of ethics which has been formally accepted as exactly outlining the field of 
activities, defining the duties, and placing the responsibilities of the manage- 
ment of a public service corporation. However, from the stand-point of the 
stockholder, it has l>een asserted that the ('entral Station manager *'mu8t com- 
bine with his technical knowledge, theenergj- of a locomotive, the activity of 
the Devil, the sleepless vigilance of a Cerberus, the manners of a courtier, and 
the long-sufTering patience of a Job." Among other things he must keep track 
of the operating details and know what all his men are doing, must keep in 
touch with all his customers, and lend a willing ear to all real or fancied 
grievances, must levy and collect the monthly stipend from consumers, make 
them feel they are getting value received and make them love him for it. 

In the last few years in a<ldition to the foregoing he has had to l)ecome 
proficient in new busineas-getting metho<ls, has learned to blow his own horn 
by a<lverti8ing, and pose l>efore his customers as an illuminating engineer. 
His duties have become so varied and multitudinous as might well be termed 
an example of the **strenuous life." 

When, however, some one says the central station should do wiring, I feel 
that the question is a debatable one. T think in this age of specialization the 
function of the central station is primarily the generation and sale of current 
and all it's energies should be expended along these lines. The electric light 
business is a peculiar business in that there is only a local and limited market 
for the commodity manufactured and in or<^er to achieve the greatest possible 
return-t it is necessar>' to develop the nnirket to its fullest extent. Anything 
aflecting the development of this local market is of course of vital interest to 
the CeiUral Station. It is to the Central Station's interest that house 
wiring be well done and the wirhig business pusheil, but this does not nec- 
essarily mean that the work must be done by the central station nor that when 
so done it will l>e better wiring. It seems to me that this is a field where the 
central station should l)e a co-operator instead of a participator. I think it is 
])Ossible to get go(Ml wiring done by private c)ntractors, and such contractors 
should have the moral support and co-operation of the central station. When 
sure of this jsui)port I l)elieve it is generally possible to get a sufficient numl)er 
of responsible private wiremen to enter the field. 

There are several ways by which the central station can Infiuence the 
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character of the wiring; Ist, by influence with the wiremun himself, and in- 
Hpection of hiH work wlien it in ready to connect up; second, by getting the 
underwriter^H supervision and inwpection on as many jobs as po8sible; third, 
by furnishing to owners or architects plans and specifications free of cliarge 
for the larger and more pretentious installations. An effective way of getting 
in touch with the builder is to keep a record of the building permits as taken 
out, and mail to each applicant for a permit a circular letter setting forth the 
desirability of having his house wired for electricity, ofTering the services of 
the company^s illuminating engineer free of charge in an advisory capacity, 
and perchance a blank wiring specification is enclosed. By properly getting 
in touch with a prospective customer at this stage it is possible Ui gain bii 
goo<l will and make a friend of him before he becomes a consumer, in fact you 
can do a great deal to disabuse his mind of the usual conception many people 
have that the electric light company is a grasping corporation trying to make 
a profit ofTthem at ever>' turn. 

When the electric light company does the wiring there is a tendem^ on 
the part of a great many people to blame the company for every little thing 
that gets out of fix on the premises as a swich getting out of order for instance 
and they will expect the company to make good all such defects for an un- 
reasonable length of time after the wiring job is finished. I think these con- 
siderations make it unwise for the lighting company to be responsible for the 
wiring and should have as few points of possible difference with the consumer 
as possible. 

When my wife gets provoked at the groceryman around the comer slie 
promptly changes her custom elsewhere. However in a montki or two I find 
her trading again at the same old stand. 

The Electric light consumer however generally has no such relief » griev- 
ances l)ecomes accumulative in eflect and this is what makes monopolies so 
odious in the minds of some otherwise broadminded people. 

I would not do wiring for the reason that I believe the time and eneno* 
could l)e more profitably employ e<l otherwise, for instance in new business 
getting. The profit in wiring is a transient profit while if you can sell thirt}' 
washing machine motors, and fifty electric irons, or place a few power 
motors to build up a day load, you will be getting on busmess that in spite 
of its looking small at first will produce a dividend ever>' month afterward. 

In regard to getting old buildings wire<1, I know of a company that pro- 
(•ee<l8 after the following manner:— 

The company consults all the local wirenieii who agree to a certain scale 
of prices. The company then advertises, ''A iSeveii licMim House Weired for 
Forty Dollars,'* and solicits the business, arranges the specifications, submits 
cuts of the rather cheap fixtures to \ye used in this case. After tlie prelimin- 
aries are arranged the customer is referred to a list of wiremen any one of 
whom will attempt the work f^t'the state<l price. In this maimer the company 
may co-operate with the wiremen and put into efFecl the creed:— 
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Discussion. 

President Tait: This subject came up for discussion last year at Toledo, 
and there was so much excitement about it that it was deemed wise to con- 
tinue it at this convention in hopes of having it settled for all time. (?) I 
hope the discussion today will be sufficiently full that we will be able to abso- 
lutely know whether we should do wiring or not. 

W. P. Bngel (Defiance): My opinion is very decided that a central sta- 
tion, large or small, shall do wiring and shall have a trouble-man that will 
look after every detail of residence or factory; and in that way give more 
prompt service and eliminate complaints that chis, that or the other is goins^ 
wrong. 

President Tait: Do you mean that repairs shall be furnished without 
expense to the consumer? 

W. P. Engel (Defiance): No, the consumer shall pay for every renewal 
and every supply part that is used for repairs, but no time to be charged in 
the bill; the man's work of making such repairs or wiring any part of the 
installation shall be gratis; but any repair part, such as a switch, socket, or 
anything of that kind shall be paid for by the consumer. 

A Member: I would like to ask the last speaker a question. I frequently 
run up against the proi)Osition where a cord installation will get old and has 
to be renewed. I would ask whether he would renew that simply by charging 
the customer for the cord? 

W. P. Engel (Defiance): In the case of an old cord which has worn out 
by use we will charge the party for the time and expense of replacing the 
cord; that is new work; but in the case of a short circuit that is evidently 
caused by dirt or the wires getting together, etc., that has a tendency to 
throw blaniie on the Company which we know they do not deserve always 
but at the same time the consumer lays the blame to us, and in such case^ 
we leave It to the trouble-man to use his judgment in making out the bill. If 
he thinks the customer ought to pay for it, the bill is made out accordingly 
but on the other hand, if he finds the party is disgruntled and a complaining 
character we dispose of the matter according to the circumstances of the 
case. We would of course prefer to supply him the cord at his own cost, and 
let him put it in himself. 

F. D. El well (Sidney): I think that in a great many cases the question of 
whether the central station should do the wiring depends on the sentiment 
existing In the community towards the electric lighting company. If it is 
local capital and the people are friendly towards the concern, it may be all 
right to do the wiring; then again we all know that many electric light cor- 
porations in the past have not followed a liberal and broad-minded policy, in 
other words, have not been angelic; and so in some cases their successors in 
the business have to bear the brunt of their misdeeds and undertake the task 
of winning back the friendship of the community which has been forfeited 
by a wrong policy. In that case I think every pains should be taken to avoid 
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unnecessary friction, and in such case I should say for myself, better not do 
any wiring, but leave it to the contractors. It all depends on local conditioDS. 

W. M. Adams (Elyria): I think last year I made a statement that about 
twenty-five years ago the artificial gas companies were afraid they were going 
lo l»o knocked out ot business, and they concluded to go inco th»; pluniiiing 
business, etc., offering to put in services from the mains clear into the house, 
and selling gas stoves at cost in order to sell gas. The result was that in a 
few years they were disposing of 30 per cent of their entire gas output for 
heating and cooking. Why should not the electric companies adopt the same 
policy with regard to electric wiring? It brings you in touch with the people, 
and you can do it and still make it profitable. We have a tremenduous aaT.»unt 
of trouble with contractors. I believe that every central station man should 
wire if located in a town of 15,000 and under; although I do not do it nnyself 
— but I would like to. 

E. T. Selig (Mt. Vernon): At the convention last year I expressed myself 
in favor of central stations getting out of the wiring business and turning it 
over to the contractors; and a year's further observation of this matter l^as 
only tended to make me more convinced that that is the right view to take of 
it. EJvery contractor you have in your city will then be a booster for your 
business. They cannot make a living without your profiting also. The small 
amount of electrical construction that has no bearing on the electric light or 
power end would not be any inducement to keep a contractor in business. I 
have in mind one instance of a town I have visited where the management is 
not what we term progressive. A small factory there wanted a motor requir- 
ing perhaps 25 or 30 horse-power. The central station manager did not seem 
to realize the importance of getting the business, and turned down the applica- 
tion. There is a good live contractor there who did not want to see the busi- 
ness get away from him, and he got right after the matter and finally suc- 
ceeded in proi)osing a plan to the central station by which he convinced them 
that it would pay them to run out and connect up. If it had not been for this 
contractor being interested the company would have lost every bit of that 
revenue. They have as I learn realized quite a handsome return on the in- 
stallation made. That was simply one instance where the contractor worked 
hard not only to benefit himself in the first instance but to materially benefit 
the central station in the outcome in the very face of the opposition or In- 
difference of the central station management. I think that central station 
sees it differently now; but a great many rather unprogressive central sta- 
tions need the stimulous of a good live contractor to boost the new business. 

W. C. Anderson (Canton): Originally nearly all the central stations had 
to do wiring: as time went on and business grew it got to a point where com- 
petition for the wiring grew up from contractors. That placed the Company 
in a rather awkard i)osition because it made the contractors who should be 
co-operating with us rather antagonistic than otherwise. The contractors then 
saw their interest rather in getting isolated plants in and were more inclined 
to encourage complaints against the company from slight causes. I believe 
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that in a small city where, as one of the gentlemen expressed it, there is only 
room for one wiring concern, that concern should be the Company; but as 
soon as it gets to the point where there is competition in that field, I am 
strongly convinced that the company should keep out of that business, and 
what free wiring it is necessary to make that it employ the local contractors 
to do. We are most of us spending a lot of money to further new business 
work, and if we want to get it probably the best solicitor that we can employ 
is a wiring contractor; and the relations should be so maintained that every 
wiring contractor is endeavoring to sell motors instead of selling isolated 
plants. In making trial installations it will probably be almost as cheap, if 
not altogether as cheap, for the company to have it done. They are in posi- 
tion to get special rates; and on the whole I think that after we grow up to a 
certain point it is almost essential that we turn that part of the business over 
to the people to whom it properly belongs. 

Arthur J. Howard (Medina. N. Y.) : I do not feel that I should take up 
any time in this convention, because I do not belong to the State of Ohio. I 
have been for some thirteen years connected with a plant in a city of 5,000; 
when we first started that plant we started to do our own wiring, and we fol- 
lowed that plan for about six or seven years. About five years ago I had two 
young men that worked for the company doing wiring, and we made an 
arrangement with them that we would turn over the wiring business to them, 
and started them off in that field. Since then we have had nothing but trou- 
ble from start to finish. It has been impossible to get any wiring done satis- 
factorily, and we have had more complaints from our customers than we ever 
had before. We even went to another city and got two other young men to 
come there and go into business; they stayed a month; the fellows that were 
there determined to do the work, and did it cheaply, but not as it should be 
done. In one case they got the electric wiring for lighting all mixed up with 
the annunciator service In the house. The laws are different in New York 
s<tate from what they are here, and if any damage results from defective insula- 
tion or wiring and a fire occurs therefrom the lighting company can be held 
responsible in damages. That is the reason why we ceased to do wiring. We 
have a new idea now, and that is, to organize a smah stock company to be 
controlled by the electric lighting company, and perhaps have some of its of- 
ficers in Joint offices in the electric light company. We feel that perhaps in 
that way we can avoid some of the troubles that we have been having. 

President Talt: Do I understand that we are to believe that In a station 
of from 8,000 to 10,000 population the central station should do the wiring, 
and In central stations located In cities of over that population they should 
not do wiring? That seems to be about the average opinion that has been 
advanced here today. (A Voice: "Take a vote on It!") I would like to see a 
vote on It; I have been very much confused on that, I do not know whether 
central stations should, or should not do wiring. I would like to have the cen- 
tral stations tell me which Is the right thing to do; If you will vote for or 
against It, we will try and find out. 
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M. E. Turner (Cleveland): Hefore yon take a vote, I would like to bring 
out a point on wiring which perhaps may be worked out in other places even 
where the central stations are much smaller. At the present time, in Cleve 
land it relates entirely to house wiring. Some two years ago we started in 
Cleveland having the wiring done by certain contractors, but the consumer 
paying for same on the installment plan. As at first worked out the plan did 
not prove entirely satisfactory, although about 500 houses were wired the first 
year; and then we adopted the plan now in force which seems to be more suc- 
cessful. 1,000 or more houses have been wired under this plan. It is a little 
cumbersome in its details, but I think accomplishes results and keeps the cen- 
tral station from incurring any liability or responsibility, either legal or moral. 
We solicit the wiring of houses, believing that we can do best for all con- 
cerned. We tried having the soliciting done exclusively by the supply houses 
but the number obtained was not satisfactory; so we do the soliciting. A flat 
price is offered for the wiring per outlet, so that the solicitor is in position to 
make a complete estimate for the wiring of any old house. The wiring con- 
tract when obtained is turned over to any good wiring contractor who will 
work under the plan. He agrees to take any houses that we turn over to him 
whether he is going to make or lose money on them, and his charge for the 
wiring cannot exceed that set forth in our printed schedule of flat rates of so 
much per outlet. The company credits the consumer on his electric light bill 
15 per cent of the cost of wiring and fixtures up to a total of $15 rebate on a 
total bill not exceeding |100 worth of fixtures and wiring. We have so ar- 
ranged with the fixture house that they are glad to sell fixtures also on the 
installment plan of payment. This plan has been working out very well in 
the past year, and the incentive for the wireman wiring houses to do soliciting 
is that he turns the contracts over for the wiring of houses on a prorata basis 
as to the number that they turn over to us that they have solicited; so 
we figure upon turning to each wiring house that works under this plan at 
least one house for every one that they turn in to us. That means that their 
expense for soliciting per house is cut in half. We also pay the wiring house 
a bonus for each house that is turned in to us by them, and also help with his 
soliciting expense, so that the cost of soliciting to the supply house is small, 
although we control our line of soliciting to these houses and we do make the 
bulk of the contracts, our solicitors actually making the estimates at the time 
they first see the party whose wiring is to be done. Now the cumbersome 
part of it is that in order to keep the conii)any out of it entirely In any moral 
or legal way we have the customer sign an application card in which it is 
stated definitely that he understands that the Illuminating Company does no 
wiring, and that his house is being wired by the wiring contractor. Those are 
not the exact words employed but that is the intent. In addition to that a 
post-card is mailed to the consumer when the contract is brought into the 
office of the Illuminating Company, in which postal there is no reference to 
the Illuminating Company, but the card simply states that the wiring contract 
has been accepted by the undersigned (Naming the wiring contractor who la 
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to do It), and that upon receipt of the return postal the wiring will be Imme- 
diately started. That return postal card is addressed to the wiring contractor, 
which ever one is to get the contract; and as soon as the contractor receives 
the return postal card he delivers it to the office of the Illuminating Company 
and we install the service, and he immediately proceeds with the installation 
of the wiring. In that way, as I say, there has been some 1,000 or 1,200 houses 
wired, every one of which is along the line of our mains, and the company 
has incurred no legal or moral responsibility in it. Every customer under- 
stands that his wiring is being done by a certain wiring contractor. 

President Tait: Mr. Turner, would you like to make any announcement to 
the Association at this time? 

M. E. Turner (Cleveland) : I apologize for breaking into the business ses- 
sion with this, but it is necessary to make certain arrangements in regard to 
the banquet tomorrow night that have to be made at this time. In the first 
place, with regard to entertainment, I want to say, that today is not the big 
day. I have heard some people say that Wednesday is the "big day," with 
the idea, I suppose, that they will go home tomorrow morning. Wednesday 
is purposely a much better, bigger day than Tuesday, but not as big as Thurs- 
day has been planned, so as to keep you here. The entertainment for this 
afternoon is, that immediately upon adjournment of the session here, which 1 
believe is scheduled for 3:30, we will go down to the bathing beach. Some 
say they cannot swim, and for the benefit of those I will say that the water 
at the beach is only up to your waist for a matter of 200 or 300 feet, and it 
is one of the best bathing beaches on Lake Brie, and just beyond there is a re- 
markable spring board, at least there was last summer, and I guess it is there 
yet; so we want the convention with their ladies to go to the bathing beach 
at 3:30; whether they go in, or not, I think they will enjoy watching those in. 

This evening between eight and eight-thirty we are to be entertained by 
a professional colored quartette that has been brought over from Cleveland. 
I cannot personally speak for their qualities as entertainers, but from the in- 
formation I have collected in Cleveland they are the best entertainers in that 
line of any that can be found in tnat city ; so I think they will be able to enter- 
tain you very well ; and in connection with that, it is the intention about every 
half hour to have an informal dance. The music will play a dance about once 
every half hour, so that we can have an informal dance; and every other 
half hour this chorus that has been practicing together are going to give a 
song. Some of these will be popular songs, and the idea is to have every one 
join in with them. We want everybody to have a good time. The only way to 
have it is to have everybody join in and see that he has a good time himself. 
Bridge whist is scheduled but it is not a feature of this evening's entertain- 
ment. There will be cards furnished for any who care to play, but it is not a 
part of the regular entertainment. The regular card game comes tomorrow. 
This dance tonight is understood to be informal, so that if any of the ladies 
wish to know about wearing evening dress, or the men, I would state that it 
is scheduled to be an informal entertainment and dance, most of the enter- 
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talnmont as I say, to bo furnished by this professional quartette; but wo aro 
all expected to take part and make our own entertainment in the way of 
dancing and singing. 

The entertainment for tomorrow is intended to be made somewhat better 
than today. There will be card parties for the ladies, and In the afternoon 
there will be swimming again: and in the evening about 7:30. the exact time 
to be scheduled during the meeting tomorrow, we will hold a banquet probably 
in the dining room. This banquet will be paid for by the Associatioo. and 
there are some dozen of the men who have very kindly agreed to take part 
in a vaudeville i)erformance during the course of this banquet. The entire 
entertainment will probably run from about 7:30 to 11:30. I think those who 
are to take part in the entertainment are on the program as the **Official 
Amusers"; and I think it will be worth your while to stay to the banquet and 
also to this vaudeville entertainment which will take place during the latter 
half of the banquet: and the other entertainment will be supplemented by a 
professional reader that we have secured from Toledo, who, I understand 
is very clever In her way. It is hoped to warm the convention up by having 
everybody join In the popular songs that the chorus is going to be ready 
with. The tickets will be given for this banquet tomorrow morning, ard 
every one here should make application for himself and ladies for tickets be- 
fore tomorrow noon, because we have to arrange with the hotel management 
for the exact number of people that will attend the banquet. There are some 
2r) or 30 delegates to come in on this noon's boat, perhaps more; so there 
will be a total of about 210 or 225 people, I think, in attendance; and if we 
are to have that many we want to arrange for them; so please everybody to- 
morrow morning or some time before noon that desires to attend this banquet 
and vaudeville performance, see Mr. Gaskill and get your tickets for it 

W. P. Kngel (Defiance): Going back to the question of house wiring, and 
wh<'th<'r central stations shall do it or not Mr. Turner's explanation of the 
method that ho has employed and of the central station doing the soliciting 
may !)o well enough in its place and In the larger cities of Cleveland, Toledo. 
Chicago and such places as those, those methods may work out; but I do not 
Ht'f how it is possible oven with the larger cities to gain anything by doing the 
Hollolting and then turning It over to contractors. Inasmuch as that means an 
additional cost for (»aoh h()us<' oonnoctod for soliciting and for inspection of the 
wiring when done, and also In onWr to got this contractor to work in harmony 
with you. My theory Is that a largo city in doing that will run up against just 
troubles and just as many people In the wiring and construction business that 
will take advantage t>r try to take advantage of mo central stations as they 
wouhl If thoy wont out to do the s(»llcitlng business thonisolves. One disadvantage 
that I would soo In turning It over to the contractors thonisolves is that they will 
go out on the outskirts away from the mains of the central station and induce 
parties to wire thoir houses either on the cash basis or on a payment basis who 
will bo so far away from the linos that It will not bo ])rofltablo for the central 
station to roach thorn; and If you do not take them on the solicitor will be 
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sore because he thought he saw a profit in it for him. On the other hand, If 
the central station men do the soliciting they are instructed to stay within 
a certain distance of the mains and not go beyond. For that reason I believe 
the central station manager can afford to hire a solicitor that is capable of 
Judging where he can take new business at a profit to the central station, and 
what distance beyond the established mains he can safely go. So far as people 
complaining that you are a grasping corporation you cannot avoid that any 
way. The public in my experience, no matter what the existing Sentiment may 
be toward the company as a result of former mismanagement, must be won 
over to be on your side. This must be done either by personal solicitation or 
through the assistance of the press, pamphlets or booklets, or the manager 
must secure capable assistants who can produce that impression on consumers. 

J. W. Beam (Cleveland) : In the case of a house being wired to which we 
have to extend our lines even to the extent of one pole, we do not give the 
consumer the rebate of fifteen per cent in current on his bills. Neither do we 
give the small cash bonus to the wiring contractor who solicited the business: 
therefore, they have no especial object in getting people away from our lines 
to wire up. 

W. C. Anderson (Canton): We turn the wiring over to certain of our 
former employes. So far as any fire risk falling on us, all the work is in- 
spected by insurance authorities, and they make a very thorough inspection; 
and that of course relieves us or the wiring contractor either, for hat matter; 
and as far as having troubles, we have had probably some ill tie :r(iibles both 
before and after we stopped wiring; but we have gotten more business and at 
less trouble since we stopped wiring, because we have had all the wiring con- 
tractors assisting us, and thus the doing away of the wiring department has 
proved an unqualified success. 

President Talt: The next paper with which we will be favored is by Mr. 
J. S. Codman, of Boston, Mass., on "Illuminating Engineering." 

Which was read by Mr. Codman, as follows: 
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Illuminating Engineering. 

By J. H. CoDMAN, Boston, Massachusetts. 

There appears to he every reason to expect a great expansion of the elec- 
trical business in the near future. Not only may we expect an accelerating 
rate of increase in the use of electricity for power, heating and cooking, but 
we are also on the eve of a great era of expansion in the use of electricity for 
lighting. Electric lighting is today the most important part of the central 
station business, but its supremacy has been threatened, and not long ago, I 
believe, there were a numl)er of us who expected to see the power business 
pass ahead of it in the near future. We must revise our opinions now, how- 
ever, and admit that electric lighting seems destined to maintain for many 
years to come its supremacy as the most important part of the central station 
business. 

This change in the prospects of electric lighting is of course due directly to 
the reduction in its cost brought about by the advent of high efficiency lamps, 
especially the tungsten. 

This reduction in cost was at first feared by many central station managers, 
who thought that the income of the stations might thereby be reduced, but 
now it is pretty generally felt that it will give a tremendous stimulus to the 
electric lightins: business and will react favorably on the power, heating and 
cooking business as well. I venture to say th^t you have nothing to fear and 
everything to gain from a reduction in the cost of electric light, heat or power, 
whether as the result of a reduction in the cost of producing electric energy 
or as the result of improved processes in the transformation of electric energy 
into light, heat and power. A reduction in the cost of producing electric ener- 
gy benefits you directly. A reduction in the cost of transforming electric 
energy into light, heat and power directly benefits your customers, but most 
assuredly does it also benefit you indirectly by oi>ening up increased opportun- 
ities for business. 

Electricity has many worlds yet to conquer, and when it can compete on 
e(|ual terms as regards cost, its complete victory- will be assured. Let us all, 
therefore, central station men and manufacturers, get together and do our 
utmost toward bringing down the cost of electricity. Let the manufacturers 
strive to obtain in engines, dynamos and other generating apparatus, the 
highest efticiency and reliability, and let the central men employ such apparatus 
to the greatest advantage not only by handling it skillfully, but by sui)plying 
it with a proper load obtained by an energetic '*new business" department and 
by a well designed s>'8tem of rates. Let the manufacturers also continue to 
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strive to pr<M!uco apparatus of the hiji:hesl eflicieiicy for transform inj< eleclric 
energy into light, heat and ]K)wer, and let the central station men 8ee thtt 
thin also is used to the greatest advantage, even though, unlike the generating 
apparatus, in nnmy eases it is not under their direct control. In other words 
let the central station men co-oi)erate with their customers so that the custo- 
iners' installati«>ns nuiy be of the highest eflRciency. 

In co-operation with customer*? there is, at least in the lighting lieM, a 
great opportunity to bring down the cost, since the waste by customers nut 
only in converting electric energ>Mn to light, but also in the use of the light 
itself is somthing prodigious. This continual waste unrealized by customeni 
leads to the impression that electric lighting is more ex|>ensive than is actually 
the case, with the result that many are afraid even to trj- it and the growth of 
the business is therefore stunted. 

One of the ])rinciple objects of the science of Illuminating Engineering is to 
j)reveut or at least check this great waste, and some knowledge of its principles 
is therefore of great value to those coniiccted with the central station businesK. 

To be a skille<l illuminating engineer, however, well versed in all the com- 
plex mathematics of the subject, is not necessary for the accomplishment of 
greui results. Many of the ways of wasting electricity or light are perfect- 
ly obvious and can l)e easily remedied either by adopting certain policies, or by 
a campaign of education among the customers. 

For example, how much electricity is wasteil by customers through the 
iisi' of chea]) lamps of low efliciency, and by the use of lamps after they have 
reached the end of their useful life? This can best be remedie<l by the 
adoption of the wise policy of furnishing lamp renewals to customers either 
free, or at least at less than the nuirket price, and by the offering of these 
renewals at state<l intervals. This jmlicy enables the company to supply its 
customers with lamps of high etticiency, and to a great extent prevents them 
from l»eing use<l too long. 

Another i)roliric cause of waste against which customers should l)e warne<I 
i>; the use of dirty lamps. From :2() to :U) per cent of the light may easily Iw 
wasted in this nuniner and such a condili »n of affairs is very detrimental to 
the iiUerests of the central station. 

The use of an unnecessary amount of light is still another form of waste. 
This is mo-;t common in residences where 1(> candle iK)wer lamps are often 
put in every socket, as the result of the policy of not encouraging cuHtonien» 
to usi' lamps of less candle |H)wer. This practice may have a n)ost unfortunate 
etlVvt lea<ling customers to use !<> candle power l;nn))s in many places where 
s, 4 or even 2 can<lle power lamps mi^hl give all the light needed. And this* 
uiuuM'Cs.sjny a<ldilion tt) the bill will deter the cuNtomers from us;ng lamps 
of higher candle power than sixteen in llM)se places where such lamps are 
really neediMl. The result is t(M) much light in s.)rne places and not enough in 
others, and again electric liirhting ai)pears to be inetllcieid an<l exi>ensivt\ Of 
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rourse. ciistoinertt inuHl iiol b? iir^^eii Id l)e peiuiriouH in their useof li^^ht. They 
should have abiiLidaiit light for their purposeH, hut tiiore than is neede<l is uii- 
<lesirahle. Bills com mensu rate with the iictual results obtained by the eustoin- 
ers, will be a s:)uree of satisfaction and it should be remembered also that low 
bills for lighting will lead to the use of electricity for other purposes likely to 
have a l)etter eflecl on the station load factor. 

Another cause of waste, also most common in residences, is the failure to 
make it easy to turn lights on and off. Lights are sure to l)e left burning, if 
otherwise il is necessary to grope about in the dark. Here is an opi)ortunity 
to impress upon our architects and customers the desirability of plenty of switch- 
ing properly located. Often the money spent in unneceasarily elaborate fixtures 
might be spent on switches and extra lighting out lets to the great ultimate 
s2itisf»ction of the customer. 

The above de8cril)ed ways in which electricity and light are wasted are, 
as already stated, obvious and to overcome them requires no technical training. 

There are other ways in which light is wa8te<i, however, which are not so 
obvious, and to overcome which some knowledge of illuminating engineering 
principles is necessary. Kirst, there is the practise, far too common among us, 
of blinding ourselves with dazzling lights directly in the line of vision. The re- 
sultant glare makes it impossible to gee well, but the true cause of the 
trouble is often not appreciated and the demand is therefore for increased light 
which only increases the glare and is consequently wasteful. The use of bare 
incandescent lamps is a form of waste of a particularly unfortunate character, 
for not only does the customer fail to get the best illumination for the minimum 
amount of money spent, but also the practise directly injures the business by 
giving electric lighting the reputation of Imng bad for the eyeo. As a rule the 
li gilts themselves are not what we want to see, but the illumination due to 
them. If possible, therefore, the lights should Ije put out of the line of vision, 
but if this is not practicable satisfactory results can be obtained if their bril- 
litncy is kept down. By low brilliancy, however, is not meant necessarily low 
CMudle power. Tlie brilliancy of a light source depends not on the total quantity 
of light emitted, but on the quantity of light emitted in proportion to the area 
of the surface presented to the eye. For example a bare 16 candle power lamp 
gives aliout the same amount of light as the ordinary fiat fiame gas burner 
taking 5 cubic feet per hour, but the bare incandescent is by far the more bril- 
liant of the two. The area of filament presented to the eye is only a small 
fraction of a square inch, while the gas flame has an area of perhaps three or 
four square inches. In fact the fiat fianie gas burner, and the candle are ex- 
amples of light sources of low brilliancy, and the possession of this desirable 
({uality of low brilliancy un<ioubtetily accounts to a considerable extent for 
the 6tubkK)rn way in which these light sources continue to hold a market, in 
spite of the advent of lamps of much greater economy. The brilliancy of the 
incandescent lamp, however, can l)e readily reduced by enclosing it in a prop- 
erly designed diftusingglolKM)f opal ground or prismatic glassware. (Jlobes 
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can t>e obtnined whieli will abflolutely eoncehl ttie filaineiit of the lamp and 
will make the li^ht appear to come evenly from the whole surface of the jflolie 
ItHelf, thereby, incretiHing the area of the light source and re<iuciiiK the hrii- 
liancy. At the same time, the actual loss of light is trifling as compared with 
the great reduction in brilliancy. 

The brilliancy of the tungsten lamp is far greater even than that of the old 
carbon lamp and in my opinion the use of it unshaded is almost criminal. It 
is most commonly used to-ilay with a deep bolophane reflector and the tip of 
the lamp frosted, so that the IHameut itself is not seen. The reflector and 
frosting cause some loss of light, 4»f course, but this loss is absolutely negligi- 
ble when the great reduction in brilliancy is taken into consideration together 
with the fact that an actual average increase of light of 13>2 percent is obtained 
in all directions below the horizontal. 

And this last statement leads us to the consideration of still another etuse 
of great waste of light, namely that due to the thoughtless and Indiscriminate 
use of globes and reflectors. There are two ways in which this may occur, first 
by the actual absorption of the light and second by the failure to direct it where 
it is needed. Well designed globes and reflectors are exceedingly valuable de- 
vices both for softning the light, that is for reducing its brilliancy, and for dis- 
tributing it in the desired directions. They should, however, be used intelli- 
gently. If used without knowledge of their effect they are often worse than 
useless. 

Not very many years ago the illuminating engineer who wislied to know 
about the elFect of different reflectors had to make the test himself, or guess at 
the results. Tcxiay a numl>er of the prominent manufacturers publish photo- 
metric curves of globes and reflectors used with diflerent light sources and in 
many cases the tests from which these curves are derived are not made by the 
manufacturers themselves, but by outside impartial exi)ert8 who make a 
business of accurate testing. These curves are readily obtainable and in many 
cases the knowledge obtained thereby, together with a fair working knowledge 
of the principles of good illuminai ion, is all that is nee<led in order to lay out 
lighting installations in a very satisfactory manner. 

In the case of very large, or complicateil i)rol)lems, it is generally advisable 
to call in the services of a consulting illuminating engineer, if there is none 
such connecteil with the conipany, but for most cases the manager of the 
company, or one or more of the solicitors can acquire bll the neceasarj' infor- 
mation. 

It has l)een the object of this paper to call attention to the great waste of 
electricity an<l light by the customers of the electric light companies; to im- 
press upon you gentlemen the desirability of co-operating with your customers 
to check this waste; and to urge uikhi you the iniiM)rtance of a knowledge of 
the fundamental j)rincipals of g(K)d illumination 

I have not felt that it was within the scojk' of this paper to discuss any of 
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the te<'lniicalitieH of illuiniiiatin^ ei)i;iiieeriiii]^ nor to iiiuke any general Mate- 
nieiit of the principlcH org(MHl1iluniination. Such information can he found 
in the text tK>ok8, in the technical pre^H, eHpecially the ''Illuminating Kngin- 
eer/' and in the puhlicatioHHof the engineering departments of some of the 
manufacturers. 

There is one question, however, which I wish to take up in some detail as 
it is one that should l)e unilerstood by all interested in commercial lighting. 
This is the (|ue8tiou of the amount of illumination retfuired for tlitrerent 
pur|H)ses. For instance we must have a certain amount of illumination on the 
))age iti order to read ortlinary print with comfort. To do grafting or fine sew- 
ing somewhat more illumination is required. Again a show window must 
have more illumination than the interior of the store. 

Is there not some way by which we can express in simple terms the 
amount of illumination reijuired? There is a way, but l>efore stating it, I want 
to make clear just what is meant by illumination. Illumination is not light, 
but the effect of light. A candle gives a certain amount of light no matter 
where it is placed, but the illumination obtaine<l from the candle, on the pages 
of a book for example, def>ends on the distance of the page from the candle 
and on the angle at which \ he light strikes the page. We can get the same 
illumination on our book from a candle as we can from a 1(> candle-power 
lamp, but to do so we shall, of course, have to liold the l)ook much nearer. Is 
there not then some unit in terms of which we can express illumination, just 
as we use candle power to express intensity of light, and is there not also some 
way of getting an idea of the value of this unit? We all certainly have some 
idea of the value of the caudle-power. If a lami) is s^id t(» give a light of 100 
i\ P. we think of It as a light equal to 100 candles, and we feel that we grasp 
what is meant. Why then may we not also have a unit of illumination and 
an e<|ually concrete idea of what is meant by it? Engineers have usetl for a 
long time a unit of illumination called the foot candle, and if all those iiitereHte<l 
in commercial lighting could get an idea of the value of this unit it would be a 
most excellent thing. If a store keeper could say to his illuminating engineer: 
»*I want so many foot— candles of illumination on my goods and no more 
than that amount is needed, the engineer could then go ahead and get it for 
him. At present one of the greatest difficulties with which the illuminating 
engineer has to contend is lack of knowledge of what illumination his client 
would like to have, and his client is not in a position to tell him having no 
standard to go by. Let me therefore, explain to you what is meant by a foot 
caudle. If a point is at a distance of one foot from a can<lle, the illumination 
at the point has a certain definite value and this value is one foot-candle. An 
idea of this amount of illumination can readily be obtained by holding some 
printed sheet at a distance of one foot from the flame of the candle and at 
right auglea to the direction and excluding other light. It wmII l>e found that 
it is an illumination not verj- great but still amply sutlicient to read tmiinary 
print with comfort. 

For other purposes very different amounts of illumination may l>e requir- 
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ed. For example, the uiiriiriiimi illuiiiination on the gn^uncJ for street hKhtiii^ 
lialf way between |K).st8 is as low as 0.08 of a foobeandle, while for show win- 
dows an illumination of ten to twenty foot candles is often used. For drafting 
about five foot candles is satisfactory, while ou ihe counters ol a dry goods 
store the illumination should he from two to four foot candles. 

My excuse for the above discussion of a (|uestion, j)robably by most of you 
considered technical, is that, in my opinion, it is a question which ought not 
to Ih? so considered. Not only the engineer, but everj'one interested in lighting 
should understand the difference between light and illumination, between the 
candle-power and the foot candle and should also have some concrete idea of 
the value of both these units. 

And now returning again to the main question let me in closing once 
again urge the importance of checking waste by customers. The extra income 
obtained as the result of such waste is of the same nature as the saving in ex- 
pense obtained by giving jxwr service. Both are of only temporary advantage, 
and either will ultimately be followed by a loss of a much greater amount. 



Discussion. 

President Tait: Gentlemen, this is a most excellent paper. I know 
everybody here is interested in the subject of illuminating engineering. We 
need It in our business. I want to have a full discussion of the paper if pos- 
sible. I will call on Prof. Caldwell, of the Ohio State University, to open the 
discussion, if he will. 

Prof. F. C. Caldwell (O. S. U.) : Mr. Chairman and Gentlemen, one of the 
most interesting things in connection with the electric lighting business 
during the last few years has been the growth of interest in illuminating 
engineering. It is highly important that we should have our lights well placed 
in order to get the best results from them, and this was just as true twenty 
years ago as in the past three or four years; but somehow co-incident about 
with the coming of the higher efficiency lamps there came a great develop- 
ment of interest in illuminating engineering; the application of the light, the 
establishment of the Illuminating Society, the starting of one or two periodicals 
along that line, publications by manufacturers, etc., have done more to educate 
electrical industries in the science of illumination during the past three years 
than had been done during the whole preceding history of electric lighting. 
Of course the general subject of illumination is not a special electrical or 
electrical engineering subject. It is just as Important to the gas engineer or 
to any one else who is connected with lighting, the architect, for instance; but 
the fact remains that illuminating engineering has been almost entirely devel- 
oped by electrical engineering. This has been largely due to the fact that 
electric light has lent itself so particularly well to the designer in this direction 
With the gas burner and its predecessors it was necessary to place the burner 
or lamp in certain locations on account of its open flame and the fact that it 
was liable to set fire to things, etc.; whereas the incandescent lamp could be 
placed in almost any location where it would do the most good. The great 
importance of it is coming to be realized more than it ever has been before. 
We are coming to realize that during the past years we have strained every 
nerve to increase the efficiency of our generating plant by 3, 4 or 5 per cent, 
while our customers in using their light were wasting 30, 40 or 50 per cent. 

Really, the central station man is dealing in light rather than in current, 
that is, so far as the lighting part of his business is concerned. The consumer 
does not know anything about current, he is not interested in current, he does 
not want current. What he wants is light, and that is what the central station 
man sells him — light. Now it is very inconvenient to measure light, so we 
measure what we sell in the form of current; but it really is light that the 
man wants and pays for. We have been letting him waste too much of it, 
and we are now beginning to appreciate the fact that It Is to our mutual in- 
terest to teach him how to use the light so that he will get the best efficiency 
out of that end of the line as well as the high efficiency that we obtain in the 
IK)wer house. 

The need for education is certainly very great, not only amongst users 
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of light, but parctiiilarly amongst those who have the locating of the light in 
the house, the architests, etc. It is very important that the central station 
manager should keep the architect in mind. Architects feel themselves com- 
petent to do anything, and amongst other things to lay out any 
kind of a system of lighting, whereas as a general thing they do not 
know much of anything about it. and they do not take the trouble to Irani 
but just go ahead and put the lights in any old way lo that it sf-eins to •!)♦* 
it is largely up to the central station people to keep an eye on the achitects 
and see that in placing the lights they do it in such a wiiy that the owneis 
of buildings who will be the customers of the lighting company shall get the 
best good out of the lamp and the most return for their money. There is no 
class of people who have a better opportunity to realize the great inertia in- 
herent in human nature than central station men. It is felt in every direction, 
but perhaps it comes up more prominently in Illumination than any other line. 

The candle was the predecessor of our older forms of illumination. The 
oil lamps took the place of the candle, and took the form of the candle-stick. 
When the gas fixture came along it could not exactly take the form of the 
ordinary portable oil lamp, but it took the form of the supported oil lanii* 
and retained on the stem the enlargement which used to be the oil reservoli* 
of the ordinary lamp, then the electric fixture came along, and that took the 
same form that the gas fixture had, with the tendency, for instance, to make 
the lamp point upward instead of downward as it ought to do. So we have 
to suffer from the inertia of human nature and go through the process of 
educating people to the fact that the electric lamp can be used anywhere it 
will do the most good, that we have not got to put it where they used to put 
the gas fixture. In the kitchen, for instance, we are not compelled to put the 
electric light in the middle of the ceiling as they used to put the gas fixture, 
but can have it where it will shine on the table or cook stove and give the 
most light where it is most needed. These are iwints that people generally 
and architects in particular have not come to realize at all. It seems to be 
up to us to educate them along these lines. 

There were several points in the paper that I want to emphasize. One 
of the most important is this point in regard to the waste due to dirty globes 
on incandescents. Especially is this true in places where dirt is most likely 
to accumulate. For instance, if you go through many machine shops you will 
find the incandescent lamp covered with greast and dirt so that it is doubt- 
ful if 25 per cent of the light sometimes gets through. Education along that 
line is very important. 

With regard to the use of an unnecessarj- amount of light the Hy-lo lamp 
may very well be mentioned as something which comparatively few i^eoplc 
realize the value of — an electric lamp which we can turn down. I think some 
station men are opposed to it on the ground that when the lamp is turned 
doWn there is not enough current passing to make the meter register. aiiJ 
people are liable to have the light without paying for it. The proper point 
of view is that the Hy-lo lamp is such a great convenience to the customer 
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that the station can very woll afford to lose the small fraction of light th'.\" 
lose when the Hy-lo is burned without registering on the meter through th ^ 
night. 

With regard to the matter of convenient switches, 1 nave recently bulli 
myself a house which I guess has about as much wiring as any house of its 
size in Columbus. Amongst other things I have put in a number of chandelier 
switches arranging them to operate lights in different parts of the room in- 
stead of on the chandelier, so that the first quarter turn will light the light -i 
that you have the most occasion to use; the next quarter turn will light som? 
other lights that you do not use so often, etc., so that in that way I can operate 
all the lights in my room for ordinary use, and then when I want more light 
can turn the switch another quarter. I have found it very convenient, it 
makes the lighting a little more expensive, but not very much, and it is a 
distinct convenience. The point with regard to the use of the naked filament 
is certainly one which can not be too much emphasized. A naked filament 
should never be allowed in any situation where It comes anywhere near the 
level of the eye. It defeats Its own purpose In the matter of giving light by 
causing the pupil of the eye to contract so that the light does not get in, and 
consequently the object looked at appears darker even than if the light were 
not there to cause that contraction. Besides that, it does hurt the eye and 
produces an unpleasant effect. This I think needs special emphasis In con- 
nection with show windows. There Is a strong feeling In a good many quar- 
ters that what Is wanted In show windows Is the strongest light that will 
attract the eye. I believe a much better effect Is obtained In a show window 
where the lights do not show and where the object of the light Is to light up 
the goods which the merchant has to display and advertise. This is perhaps 
rather trite, but it Is certainly something that most people need education on 
You see many windows where the thing that attracts your attention Is not the 
g:oods but the rows of lights around the edges which make a good advertise- 
ment for Incandescent lamps rather than the goods which the merchant has to 
dispose of. 

President Talt: Anything further on this paper? If not, let us go on to 
the next paper, the **Report of Experience of Central Stations With Tungsten 
Lamps," which has been collated and edited by Secretary Gasklll, and will 
be read by him. 

The report follows: 
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Report on Experience of Central 

Stations With Tungsten 

Lamps 

EDITED BY 
D. L. GASKILL, SECRETARY 



About April Ist, 1908, it was decided by the President of the association to 
procure, if ix)ssible, the exi>erience of the central stations l^elonging to the 
association with the tungsten lamp. And at his request, as the Hecretary of 
the ass'^ciation, I take pleasure in presenting to the raemljers, at the 14th 
annual convention, a summary of the replies receive<l to the inquiry regarding 
these lighting units. 

For the convenience of this pajjer, and to comply with the re^iuests of sev- 
eral of the stations reporting, no nam.es are given, but the reports are designa- 
ted by consecutive numl^ers. 

The inquirj', as sent out, calle<l for the exi)erience of the stations upon the 
sizes use<l, breakage in shipment, trouble with discoloration, life, economy, 
value in meeting competition, advantages of frosted over clear tip, if any, type 
of shades to be used, manner of disposing of them to the consumer, together 
with any other information that might be of interest to central station men. 

STATION No. 1— located in a city of approximately 12.^,000 inhabitants, ' 
reports as follows:- 

\Ve have found the 100 watt tungsten lamp extremely satisfactory. We 
have used it particularly for competing with gas and gasoline arc lamps, and 
I he only ditticulty we have had, has been in the blackening of the lamps after 
Ihey burn from 50 to 150 hours. This, however, has been corrected at the fact- 
orj', and we do not anticipate any trouble in the future on this account. 

We find tlie fn)ste<l ti]) lamp has an advantage over the clear tip in some 
cases, and we use about an equal numl>er of each. 

The tyj)e of shades use<l with the tungsten lamp is of great importance. 
We believe Ihat tMs iHinp is a ommercinl success, and ha\e hoj>es that its 
initial cost will soon \ye re<luce<l. 

Ijfe 
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We lia\t' found tli:it tlie averrtjj:e liieaka^e fmiii all Houree-J, including; 
handling, i)reinature burn outs, etc., amounts to about eight per cent of iht 
total nuinlver of lamps liandled; which number amounts to 901) laitip». 

We l)elieve that ten per cent of the total number t»f 100 watt tungsten l«inp< 
handle<l, would be about the proi)er average to tigure on for all kinds of 
trouble, including l)reak downs, burn outs, broken lamps in shipnieut, de- 
fective lamps, etc. 

rp to the present time, we luive not thought well of the 40 and 60 watt 
and have preferred to let other companies experiment with the same. How- 
ever, we are gradually reaching the point where we believe that the 40 and 6» 
watl lamj) is a success, and during the comingsix months will gradually take 
them on our circuits in limited (piantitles, and find out what we can do with 
the same. We do not rent the tungsten lamps, but sell out-right and sell re- 
newals. 

STATION No. 2— locate*! in a city of approximately 1*2,000 inhabitants: 

Tungsten lami)s are certainly a g.>od thing to compete with gas or g^Boline 
plants. Some of the earlier tungsten lam))s have blackened a little, but the 
same does not seem to interfere with the ({uality of the light. 

As to life, the lami)s are somthing extraurdinary. In four months' time 
none have burned out, although there have been a few breakages from rough 
handling. We lind it to be the best policy to insist on putting up the lamp 
ourselves, see that it is installe<l proi)erly, see that it will not \ye subject to 
vibrati(m, after we have had no complaint from lamp failing. We have had 
")0 four amp. series lamps on our magnitite arc circuit now for four months, 
and have not as yet had a single breakage. I l)elieve the series tungsten will 
last three times as long as a similar (v. K. M. series lamp, and a multiple 
tungsten ought to last twice as long as a multiple carlK)n lamj), and up to the 
present time we have notice<l no diminution in candle power with life. 

The tungslen lamp has only the disiidvantage of its ])resent high price, and 
the dilllculty of a<lapting it to lighting fixtures now hi use. It positively will 
not give satisfactorv results, unless installe<l in a vertical position on a lamp or 
drop, or on a fixture sus])ended with a chnin, so as to be flexible; or in some 
locilion, where there is no vibration, a still* fixture can l>e use<l, provide<l the 
socket i)oinls straight downward. 

We have used all frosted tip lamps in holo])hane shades, and believe the 
()0 and 1«»() watt sizes are most desirable to introduce. The filament is too del- 
icate in the 40 watt size, although we have a number in satisfactory use. 

When the tungsten lamp l>econies cheaper in price, it ought to give a great 
impetus to the electric light l)usiness. 

STATION No. ;i— locatcHl in a town of approximately 4,000 inhabitanta: 



We have l)eeii UHiiig<>0 and 40 watt laiiipH since the first of the yeaf, and 
are now usinp a few 100 watt lamps, and find that tliey are very ecouoniicatl 
aiul are lK)und to \ye the future lamp. 

We have had six broken lamps out of five cases, and three lamps to burn 
out. We install these lamps with pendant switches, which prevents any jar 
to the lamp. We have already rep]ace<l three business places that were using 
gasoline for lighting, and are looking forward to the time when we can drive 
all of the gasoline plants out of business. 

We charge our consumers the ditterence Ixjtween the price of a tungsten 
and a carbon filament lamp, and find th^t they are glad to pay the difference, 
for they more than pay for themselves in the amount of current consume<l, l)e- 
Hides making a nice, clear white light. 

STATION No 4 — locate<l in a city of approximately 40,000 inhabitants: 

We have at present installeil on our system about nOO tungsten lamps of 
the 40, 60 and 100 watt sizes; but we have not had these lamps installed long 
enough to arrive at a definite conclusion as to the difllculties with blackening 
and short life. 

In the month of May we put out 75-100 watt, 80-4' > watt and 34-60 watt 
lamps. We had to replace 11 of the inO watt inside of ten days after they 
were installed, due to burning out in that time, nnd 4 of the 40 watt, and 3 of 
the 6 » watt. Out of a shipment of 200 lamps, we receiveil 13 broken. 

We use frosted tip lamps altogether with the 100 watt size, and with the 
40 and 6 » watt, according to the circumstances surrounding the place in which 
they are usetl. 

We have been able to replace a great many gas arcs with the 100 watt 
lamps, and they give ewtire satisfaction to our customers, both in the (juality 
of the light and the cost. 

I feel that the tungsten lamp has been a great deal of benefit to us in secur- 
ing business that we have never been able to reach before. I think that the 
manufacturers will be able to overcome the delicate filament in a short 
while. 

STATION No. 5— located in a city of approximately 150,(K)0 inhabitants: 

This company haa not as yet taken up the tungsten lamp proposition, ex- 
cept to encourage local dealers to sell the lamps. We handle these lamps for 
^ per cent over our cost, having them shipped directly to the local dealer; he to 
assume all loss on account of breakage, etc. 

The only experience we have had with this lamj) was with a lot of twenty- 
five 100 watt lamps sent in by the factory to use for photographs. We are 
using several on the company *8 property, and with one or two exceptions, they 
eeeni to give the proper light. We have three or four customers using the 
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tungsten lamps exclusivoly, and they are apparently sntiftfled. They pureh^R 
ed Iheiii of the supply dealers. 

We wish to encourage' the use of tungsten UiupH, but have not, a8 yet» de- 
termined how we are going to supply it to our consumers; and for the present 
will not furnish the lamp direct. 

Our opinion is thai this lamp will eventually put an end to free renewals, 
and that the light companies will furnish power only; the lamps l)einf^ purcba>^ 
e<l from the dealers. 

STATION Nt). n- located in a city of about 8,000 inhabitants: 

This station allows the supply houses to handle tungsten lamps. They 
handled a few when they were lirst intro<luce<i, but had trouble with short 
life; the result Ijeing that the customers that were furnished were diasatisiied 
and expected the company to rebate on the same. Consumers seem to be 
willing to i)urchase from supply houses without any guarantee, but when 
])urchasing from the company expect results to be satisfactory^ and life giiaran- 
teeil. 

STATION No. 7— located in a town of about 4,000 inhabitants: 

This station reports that they have used the lamps but a short while, anil 
that it was to early, as yet, to report definitely, except as to their economy 
They lind the lami)s to l)e very ec<momical and that the quality of light 
seemingly imi)roves with the age of the lamp. No blackening has as yet de- 
velo])ed, and they have had no breakage. Neither the consumers, nor the 
com])any, can find any defect in the lamps to complain of. 

KKPOUT No. s— from Wiring Contractor firm: 

We find that the tungsten lamp represents a nuirked advance in the light- 
ing businesp. That its economical advantages have neVer before l)een ecjualied, 
and that it makes work easier to procure. It enables the business man in 
moderate circumstances to display his goods in the right way, at a cost n«l 
excee<ling his former method of lighting. 

We find that breakage in shiiiments has been re<luced to a point, that 
they e<|ual with the carbon lamp. 

STATION No. 9.— located in a city of approximately 8,000 inhabitants: 

This station reports that they have use<l the tungsten lamps to a limited 
extent, having now installed three standard packages of these lamps. 

Aside from the i)rice and life of these lamps, they have fouud it a very 
valual)le help in getting new business, and in displacing gas and gasoline 
com|>etition. 

All of the lamps are installetl with holophane shades, and in vertical posi- 
tion; operateil by either wall or pendant switches. A trial of one lamp 



turne<l on and off at the socket Hhowed that mich installation would not stand 
the jar. 

The «|uality ol the li^ht is exceptionally j?iM>d and satisfactory to the con- 
sumers. The efficiency ot the lamp is fully e(|ual to the claims of the manu- 
facturers, and the breakaj?e in shipment »>as l)een very small; out of three 
8tan<lard packages, there were but tliree broken, one of these l)eing re|)lace<l by 
the manufacturer. 

This company reports that they fin<l the clear globe to have an advantage 
over the frosted tip for store lighting, and that they have not sought to intro- 
<luce the tungsten lamp for residence lighting. 

The principal trouble encountert'd has been with the life of the lamp, and 
price. The claims of the manufacturers as to life have not l)een realize<l. And 
while the time has been too short to give full statistics upon this point, their 
exjierience has l>een such as to warrant re<lucing by half the claim of the man- 
ufacturers of tlie number of hours of normal life. 

This company has kept a careful account of all of its installations, and 
submits the results on five installations wliich are given lielow under consec- 
utive numbers. 

These installations were place<l on a rental basis; the company giving the 
consumer the privilege of buying the lamps outright at a i)rice of 10 per cent off* 
list, or of paying a monthly rental of 25 cent* i>er month for each 00 or 100 watt 
lamp, and 20 cent i>er month for each 40 watt lamp installed; the company 
taking care of the lamps and furnishing the renewals under this rental. 
About half of the installations have been by purchase, and about half on the 
rental basis 

As there has been considerable inquiry as to rental^ the installations re- 
ported cover that kin<l only. 

INSTALLATION No. 1 Saloon, o— 100 watt G. E. Make; displaceil 

artificial gas. Starte<l Feb. 17, lims. 



1 Lamp 

1 '' 
1 * 



Hours Buriitd. 
245 
Hlo 

6^i0 



(Vwt. 

l.(>r. 
1.65 
1.65 



Rental. 


IX)JW. 


.50 


1.15 


.75 


.SO 


1.26 


.40 


2.50 


still burning 



(>on sumption 219 k. w. 

Cost of free renewals if carl>on lamps had l)een U8e<l — $8.28. 



ogo 



Rf Jital. 


1^*«. 


.2.1 


1.40 


.50 


1.15 


1.25 


still burninie 



eiital. 


IX1S0. 


.80 


.43 


.SO- 


.43 


LDO 


.23 



INSTALLATION No. 2 SalcHMi, 3—100 watt lamp,!}. K. Make; dis- 

pluced artilicial ^as. Started March 2(1, 1908. 

Hours Bumt-il. (%>.-«t. 

1 Lamp 140 l.(>5 

1 *• 255 1.05 

1 *' 580 l.Ho 

(\)nHUinptioii 2(vj k w. 

Cost of free renewals if carbon lamps liad been used— *.'» 08 

INSTALLATION No. 3 Barlier Shop 4—40 watt. Nat. Asao. Di:- 

place<l 4—32 cp carbon. Started March Ist, 1908. 

Hours Burn*^!. Cost. 

1 Lamp 515 1.23 

1 '' 535 1.23 

1 »* 555 • 1.23 

1 " 590 1.2,3 1.00 still bur.ing 

(\>n8um])tion t)9 k. w. 

Cost of free renewals if carbon lamps had been used— ?1. 48. 

INSTALLATION No. 4 Millinery Store, 9— lOi) watt G. E. Make; 

clisplaced artificial gas. Starte<l April 19th, 1908. 

Hours BuniMl. Cost. Rental. Txws. 

9 Lamps 300 14.85 ^^JO still burniiix 

Consumption 1S4 k. w. 
Cost of free renewals if carlH)ii lamps had been used !??2.7fi 

INSTALLATION No. 5 Bakery, 3 100 watt G. K.; 2— 00 watt, Nat,; 

displaceil artificial gas. 

Hours Buriit-*!. Cost. ii<*ntnl. T^)».. 

3-100 watts 328 4.95 2.2.5 still burning 

2- (H) '' 328 ;i.(lO 1.50 »» - 

Consumption 52 k. w. 

Cost of free riMiewals if carbon lamps were used— .78. 
From the examples given ab<»ve, the company has come to this conclusion: 

That the claims of the manufacturers as to life of the lamps are not sus- 
tained. Hut even on the showing as made, the company l)eing uiM>n a free 
lamp rtMiewal basis, feels justifle<l in continuing the experiment of renting the 
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lain]))<. If the life claim of 800 hours for X\\&*e lainps had Xieen realized, a verj' 
tliflereiit showing a8 to the loHs oil renewals would be made. In estimating 
the ct)8t of free renewals, one-half cent per k. w. has been taken as the basis. 



CONCLUSION 

From the foregoing reports we are able at this time to form the following 
conclusions: 

1 That the tungsten lamp has l)een in use too short a time to judge fully 
as to its adaptibility for general use. 

2 That the price as now charged is exhorbitant and will prevent its com- 
ing into general use, unleas reduced. 

3 That the life of the lamp is shorter than that claimed by the manufact- 
urers, or that it does not jiermit of a wide range of conditions such as must be 
met by any lamp in general use. 

4 That the brilliancy and economy of the lamp is particularly good. 

o That while fragile, it has borne shipping with fairly good results. 

That discoloring of the lamps has not been bad, nor has such change 
etTected the quality of the light. 

7 That it is a valuable adjunct in meeting competition, and where install- 
e<l in the proper manner, wliicb must l)e vertical, it gives excellent results 
from the illuminating standpoint. 

8 That the larger units as now made are most desirable. 

9 That until the price is reduced, the most satisfactory method of dis- 
lK>8ingof them to the consumers is through the supply houses. 

Kespectfully submitted, 

D. L. G ASK ILL, 

Editor. 
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REPORTS NOS. 10, 11 AND 12 WERE RECEIVED TOO LATE TO PRINT. 
BUT ARE AS FOLLOWS?^ 

No. 10. — Our experience covers a period of about six months to date, 
(August 8, 1908). This is a small town of 3,000 inhabitants. We have 100 60- 
watt lamps in use, 150 40- watt lamps, and about 20 100-watt lamps. Outside 
of breakage to shipping, which is small, we have had very little complaint froia 
customers; about 6 or 8 lamps have gone wrong after a few hours use. 

For business houses the 60-watt, and for residence the 40-watt lamp set-Dis 
preferable. However, I think the 100-watt lamp will become the leader for 
business rooms. 

We have no conii>etition other than gasoline, which the Tungsten suc- 
cessfully meets. We are able to put out gasoline plants as result of the intro- 
duction of the Tungsten. 

We have the same rate per k. w. as for the carbon lamps, but think the 
price will be increased. We sell all our lamps to customers. No free re- 
newals. We get new business and all business is very satisfactory, except 
that our revenues do not materially increase; the loss is low, consumption 
about balances the increased business thus far. 

No. 11. — We have the Tungsten lamps in service since March Ist, of the 
100-watt size and the 40 and 60-watt since April 15th (date of present writing 
July 24th, 1908) ; have a total of 500 in use at present writing; get an average 
life of 1,000 hours. Have 60-watt lamps on test that have run over 2,800 hours. 

The only trouble we have experienced was with the General Electric 100- 
watt size; the first shipment we received in March lamps did not have perfect 
vacuum. 

We have replaced gas arcs with Tungsten that we could not with Gem 
lamps; have also replaced quite a number of 5-Amp. arc lamps; we furnish 
free renewal carbon lamps, furnish arc lamps and carbon, is why we are push- 
ing the Tungsten to take their place. 

We sell the 40-watt at |1.50, 60-watt, $1.75, and 100-watt, >2.10. We esti- 
mate we will save in lamps and carbons $2,000 per year, and get new cus- 
tomers with Tungsten lamps that we could never get with other lamps. We 
have just received sample 25-watt Tungsten; we charge two cents per k, w. 
more for all Tungsten service ihan we do for carbon lamps. We have only 
lost 11 lamps by breakage up to this time; we are well pleased with the 
Tungsten proposition and are anxiously waiting for the 25-watt lamp for resi- 
dence lighting. 

No, 12. — Up to this date, July 24th, 1908, we have not decided upon a 
|)olicy to pursue regarding the placing of Tungsten lamps, leaving that to re- 
Hults from the lamps which we have installed u\) to July 15th. The question 
of policy to adopt is one, we think, which demands careful consideration from 
every angle. We have 30-cent gas to fight, and our policy regarding Tungsten 
lamps must be flexible enough to fit the majority of old as well as new cus- 
tomers. For that reason we are awaiting results from 60 100-watt, 40 60-watt 
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nnd 25 40-watt lamps, which have been installed within the past thirty days 
previous to July 15th. From a lot of 100 100-watt, 50 60-watt and 50 40-watt 
lamps we only lost by breakage in shipment one 100-watt and one 60-watt 
lamp. Through breakage while burning or in use on customers' premises we 
have lost two 100-watt, two 60-watt and three 40-watt lamps. 

We have placed i ungsten lamps in several stores where our current in- 
come has been decreased about 40 per cent, and in others where it shows an 
increase of about 25 per cent because of cutting out natural gas and using 
Tungsten lamps almost exclusively. These instances are where we are selling 
current at meter rates. Our flat rate customers, as near as we are able to 
trace them, take advantage of that fact notwithstanding that we charge retail 
selling price of $1.90, |1.60 and |1.35 for renewals after about 500 hours burn- 
ing. However, this class of customers has not had time to bum the lamps 
long enough to demand renewals. When they do, we think they will be care- 
ful as regards burning when not needed. 

We find the 100-watt and 60-watt lamps best adapted for use in gas com- 
petition. The customer pays for first installation as per prices given above. 
Where customer is using on meter basis we do not change rate unless flat 
rate is asked for, then we try to average 10 cents per 1,000 watts for five 
hours burning per day per lamp, regardless of location of lamp, whether in 
dark part or light part of store, that is, basements, first floors and above are 
considered equally in arriving at average hours burning. 

We think a flat rate proposition for Tungsten lamps would be profitable 
if we could control the hours' burning, but as each individual uses light dif- 
ferently this scheme does not appear feasible. Ihe Tungsten lamp we 
think will be a winner for us if we can only fix upon some policy which will 
not be too hard upon the customer, and we are delighted to learn that this 
matter will be given careful consideration at the convention; and further 
assure you we are ready at all times to assist the cause in any way within 
our power. 

President Tait: This is a tine report. I am sure that you have been in- 
terested. I believe that a very full discussion ougnt to take place on this 
paper. 

Discussion. 

Geo. Osborn (General Electric Co.): In considering this report, which 
is a summation of the experience of central stations of Ohio on the Tungsten 
lamp, we are certainly satisfied that the central stations in Ohio are enthus- 
iastic users of the Tungsten lamp. The first eight stations are very favorable 
in their conclusions as to the service performed in obtaining new business 
with the Tungsten lamp. Station number nine, which makes a detailed re- 
port of five installations, enumerating carefully the total hours, life of each 
lamp, cost to central station and rental received thereon presents a good 
subject for analysis, which I have made in the following manner: Consider- 
ing the five installations as a whole and not in part, we note that there were 

70 



121 



2G lamps Installed, and of this number 8 wore shown to have burned out. and 
18. or 70 per cent of the total mentioned, are still burning. The average life 
of the early burned out lamps equal 397 hours; and the remaining 18. or 70 
per cent, were still burning at the end of 382 hours. The total amount paid 
for the Tungsten lamps, considering them at a price of $1.65. would aggre- 
gate $42.90; the total that would .iave been paid for carbon lamps as given 
in the report amounted to $13.28, showing a differential or additional cost for 
Tungsten lamps $29.62. Five new installations were obtained Involving the 
displacement of gas or gasoline at a cost to the central station at the present 
time of $6.27, eliminating the rental which will accrue from the 70 per cent 
of the lamp still on circuit. The report Indicates that the Installations were 
used on an average of 4 hours per day, and at a rate of 10 cents per k. w. 
hour the Income thus far received has been $100. Surely this is making one 
blade of grass grow where none grew before. Even with the apparent short 
life showing made by this central station It can thus be seen that the use of 
Tungsten lamps was of great benefit, and there Is every reason to believe that 
the short life of the lamps mentioned In Installations Nos. 1 and 2. which 
were both saloons, was caused by mecnanlcal reasons due perhaps to vibra- 
tion of lamps when they were not burning, or carelessness in cleaning ard 
maintaining lamps. This would seem to be confirmed by Installations Nos. 4 
and 6 which showed 9 and 5 lamps respectively, with none burned out at the 
end of 300 hours. 

The reix)rt by several central stations outside of the state of Ohio, on the 
question of the life of lamps Installed In their offices, of which careful record 
was kept. Is given In the following: 

Minneapolis General Electric Co. total Installations, 30 lamps; 6 lamp.^ 
avtrraged 240 hours; 6 lamps averaE:cd 860 hours; 16 lani!».s av^raj^ed 1560 
hours 2 lamps averaged 4000 hours; the average per lamp 1318. 

In Pes Moines, la., 10 lamps were installed for test, and at the end of 
14<;(» hours nil lamps wero burning. 

In Ki^in. HI . 6 lamps were installed In their offices, and up to tho last 
iei>ort had reached 1256 hours, without a burn out. 

A successful method of satisfying a prospective customer on the life of 
Tungsten lamps is to show him what the minimum life Is that the lamp will 
pay for itself as compared with an installation of the same candle power 
obtained with carbon filament lamps on free renewal basis. In the above 
report, where the price of the lamp Is given at $1.65 the 100-watt Tungsten 
lamp pays for itself In current saved on a 10 cents per k. w. hour rate in 92 
hours; and therefore, in the average life shown, above every lamp has paid 
for itself four times over and 70 per cent were still in service. 

The question has been asked by central stations why they should endeavor 
to insiaii Tungsten lamps among their customers who are exclusive electric 
light users? That has been answered by one progressive central station 
manager In this way; first take care of your friendly customer who is an 
exclusive electric light user, and retain his good will by giving him the best 
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that can be obtained for the amount of money that he has expended, as it is 
but little incentive for a man to be a satisfied customer if only the complain- 
ing customers are offered better service. 

Second, get the lamps installed properly, which can only be done under 
your direction. This is better than having the suggestion come from outsiders 
who will invariably advocate one-third the current for- the same illumination 
rather than your policy which will be three times the light for the same money. 

Third, advocate the use of the lamps, showing some of your consumers 
how to make a saving, and tnen send your solicitor around to close the cus- 
tomer for that motor, sign or outline that you have been working on for the 
past several years. If he makes this saving through the advice of a contractor 
the way for your solicitor to obtain more of his business on any of the above 
new work will hardly be smooth. 

Fourth, remove the incentive for a competing electric light plant or muni- 
cipal ownership proposition by removing the cause, that is, high prices for 
poor lighting. You will surely find that the possible loss of revenue from a 
few customers will be more than offset by the additional business hitherto 
impregnable, but now made possible by the introduction of the Tungsten lamp. 

There are three methods in use by central stations at the present time in 
handling Tungsten lamps, and most companies are offering their consumers 
the alternative of at least two of these. They are, first, a direct selling price 
which should be such as to retain the good will and co-operation of contrac- 
tors who desire to sell the lamp and who will ably supplement your soliciting 
torce; second, the rental policy of charging a given amount per month for in- 
stalling and maintaining lamp and reflector, and some times the fixtures. 
For an ordinary small store averaging 1000 hours use per year, a rental of 15 
cents per month will return to the central station |1.80; or a charge of 20 
cents per month will bring in |2.40 per year, on which there should be but 
one renewal of the lamp. An additional motor rate of one cent per k. w. hour 
for central stations that are at the present time giving iree renewals, or 1^^ 
cents per k. w. hour where carbon lamps are sold, can be used by central sta- 
tions who are desirous of adding a large number of new customers. In addi- 
tion the lamp has been successfully used by central stations to encourage 
window lighting, and in many cases this has been accomplished by making 
a total charge of $1.26 per 100-watt Tungsten lamps per month, averaging 5 
hours per day burning, in which 25 cents represents the cost of maintaining 
lamp and $1.00 the total charge for current, which will average you 7 cents 
per k. w. hour. 

Some lamps of early manufacture blackened badly shortly after being put 
in service. This defect has been taken care of by the manufacturer and prac- 
tically eliminated. 

Attention is particularly called to the new 250-watt Tungsten lamp, which 
has a lower per k. w. nour renewal cost than any other type in present use. 
This lamp gives a horizontal candle power of 200, and with a reflector a dis- 
tributed downward candle power of 300. 
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Max Harris (Ncrnst Lamp Co.): I do not want to |K)80 as an advocate 
of the Tungsten lamp, nor am I particularly interested in the carbon filament 
lamp. At the same time the figures given for cost renewal seem to me out of 
all proportion to what all of our experience has been. While it may not affect 
the results, yet I would like to call your attention to the fact that the renewals 
of carbon filament lamps were based on 1^ cents per k. w. hour. I would 
like to have the contract of maintaining all carbon filament lamps installed 
at 1 ^ cents per k. w. hour. It makes quite a difference in the presentation ot 
the comparative cost of operation of the two different systems. 

E. F. Gwynn (Delaware): All the rei)orts that have been read it api)ears 
to me are misleading in so far as they do not mention the regulation or service 
under which those lamps have been run; that is, whether they have been run 
at voltage, or below, or above voltage. In one installation of 100-watt Tung- 
sten lamps, we found recently that we had received $22.90 revenue from ;iv* 
lamps with a total cost for lamp renewals of $16.50. They were run at the 
exact voltage of the lamp barring a little bad regulation. We have just band 
regulation in our place, but I do not believe it will run over 4 or 5 per cent, 
perhaps due to a switch or something of that kind. It is pretty fair regula- 
tion. We have not found the light of the Tungsten lamp anywhere whar 
they claim for it. 

President Tait: I am sure that there are some gentlemen here w^ho can 
enlighten Mr. Gwynn on the effect of the regulation of Tungsten lamp. He 
would like to know what is the widest variation that you can use Tungsten 
lamps. He would like to know what is the widest variation that you can use 
Tungsten lamps on a circuit and get reasonable results. I would be glad If 
some one would tell him that. 

F. D. Elwell (Sidney): We have used a good many Tungsten lami^: i.n 
a voltage about 4 per cent higher than the line voltage and have gott«?r. o*- 
cellent life out of them. Our regulation is pretty good, but once In a whik* 
there is an occasional jump, which is due to the fact that we have gas rns'iifs 
and once in a while the igniter will stick, or something of that ki-M. Tbi* 
other night I was in a lodge room lighted entirely by Tungsten lamps, and 
when this happened I was surprised that there was so little variation in the 
light. I noted that particularly because I had seen it occur with the carbon 
filament lamps before when there had been a good deal of variation. We have 
told people that they are not so subject to voltage variation as the carbon fila- 
ment lamp. Hy getting the lamp voltage about 4 or 5 per cent nigh we have 
obtained a light that varied from COO hours to 1800 hours, averaging considT- 
ably over 1000 hours. 

We have not had any blackening We have had very little breakage. W? 
have been able to weed out a couple of gasoline plants. They had an explosion 
one day. and we were 'Johnny on the spot." the next morning with the Tung- 
sten lamps, and that fellow is a boosier now for the electric light: there is 
another in town, and we will get them. 



President Tait: What is the experience of the central station men hero 
Ks to the average effect produced by over voltage on the Tungsten lamp; in 
other words, will you get better or worse results with the Tungsten lamp with 
the same voltage over-variation? Suppose we have a circuit running 4 volts 
high from normal, what will be the straining effect upon the Tungsten lamp 
as compared with similar effects you get on the carbon filament lamp? 

C. C. Custer (Piqua): Our voltage is right on the dot all the time; we 
have not had a 100-watt lamjy burned out since they were put in; they have 
been in about six months. Some of our Tungsten lamps are of different 
voltage from others. We have had some of 115 volts, and have been burning 
some 110 volt Tungsten lamps on 115 volts. They seem to stand the racket; 
some of them have been in three months and not burned out. 

About the matter of forcing the Tungsten lamp, I think it will stand 
some abuse in forcing the voltage up on them very much better than a carbon 
filament lamp. There is danger of getting a lamp too high voltage for the 
circuit because it does not give the same quality of light. Here is a thing 
that goes to prove that the Tungsten filament is not destroyed by forcing 
voltage like a carbon filament is, because we have a lot of series Tungstens 
on a 4 amphere magnetite circuit ; of course you all know how it is when you 
have a tub transformer when starting up you start the other circuit it is very 
destructive to a carbon filament lamp and if there is a little over-current liable 
to burn the lamps out at that time. Our Gem lamps on Wiis series circuit, 
i«nd we have a great many of them, would burn out on account of the extra 
pressure at the time of starting; but the Tungsten lamps installed six months 
ago, 4 amphere lamps of 32 candle-power we have them in use now for about 
six months and they are burning about 9 or 10 hours a night. I have not 
thought about what the hours of liie are so far. Six months at 200 or 300 hours 
a month would be about 1800 hours. Not a single lamp has failed yet except 
one lamp that accidentally got across a 1100 volt main. The increased light is 
especially noticeable when you have the rather large filament lamp. We have 
some 250-watt Tungstens. There were few of them broken in shipment, !t 
seems like the filament hangs together so much better. The main part of the 
filament seems so much solider. I hope before very long we will have that 
larger filament. The Tungsten lamps with us have certainly made good on 
all claims for life of the lamp; they have come up to promise. 

A. C. F. Kelcher (Holophane Co.): I think if a general canvass of Ohio 
were made the majority of the central stations would agree that the lamp has 
idven satisfaction. I know personally of a great many laboratory tests which 
have been made on the life of the lamps which have run l^nto enormous fig- 
ures. At the same time I know of a great many occasions where it has been 
used in public in stores; and there is one place in particular that I saw the 
lamp mounted on an angle in Toledo. Three months ago I noticed series 
lamps burning on an angle straight out in a window. I did not question the 
man, did not speak to him, simply noticed it at night; I went back three 
months later and I saw that same installation there, which proved that it was 
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delivering the goods and that it was all right, or he certainly would not have 
burned that lamp continuously in that position. The lamp companies today 
are recommending the lamp in that position. Of all the tests I am sure that 
the majority of them are favorable, and thai the 60-watt lamp at the present 
time is far more serviceable than the others. Personally I have carried one 
in a suit case which is very heavy and is handled just like any ordinary 
suit case, and it is operating o. k. I do not think the lamp is qtrite as 
fragile as people are led to and do believe it is; and the shortening of the 
life of the lamp and the other disadvantages of the lamp I think are directly 
due to the way in which they are installed by the people, not because of the 
faulty construction of the lamp. 

President Tait: I understand that the ladies are very angry at the delay 
that is being caused by this meeting, i do not want to sacrifice my reputation 
entirely; so with your permission, let us have this discussion continued tomor- 
row; and finish It up In good shape then. 

Accordingly an adjournment was now taken until 9:30 a. m. Thursday 
morning. 



FOURTH SESSION— THURSDAY MORNING, AUGUST 27. 



The convention met pursuant to adjournment. President Talt In the chair. 

Secretary Gasklll submitted for action by the convention the following 
applications for membership, duly endorsed and favorably reported by the 
Executive Committee. 

On motion the action of the Executive Committee was approved and the 
several applicants elected to membership, viz: 

Active. 

The Home Lighting, Power & Heating Co. 

The Chilllcothe Electric Railroad, Light and Power Co. 

The Citizens' Light & Power Co., Xenla, O. 

The Fremont Yaryan Company. 

The Tuscarawas County Electric Light & Power Co., New Philadelphia. O. 

The Eaton Electric Light, Power & Ice Manufacturing Co. 

The Lexington Electric Light Plant. 

The Wooster Electric Company. 

The Cleveland Electric Light & Power Co. 

The Ashland Gas & Electric Light Co. 

The Bridgeport Electric Light & Power Co. 
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Associate. 

The WnL Hall Electric Company, Dayton, O. 

The Simplex Electric Heating Company, Cambridge. Mass. 

The American Electrical Heater Company, Detroit, Mich. 

The Union Electric Company, Pittsburg, Pa. 

The Diamond Rubber Company, Akron, O. 

The Standard Underground Cable Co., Pittsburg, Pa. 

The American Electrical Works, Chicago, 111. 

The Federal Electric Company, Chicago, 111. 

The Duncan Electric Manufacturing Co., Lafayette, Ind. 

The National Metal Molding Company, Pittsburg, Pa. 

The Indiana Rubber & Insulated Wire Company, Jonesboro, Ind. 

The Wm. D. McJunkin Advertising Agency, Chicago, 111. 

The Jandus Electric Company, Cleveland, O. 

The Ambos-Cudmore Company, Cleveland, O. 

The George Worthington Company, Cleveland, O. 

The Holophane Company, New York, N. Y. 

The Cutler-Hammer Manufacturing Co., Milwaukee, Wis. 

The Ideal Electric & Manufacturing Co., Mansfield, O. 

Secretary Gaskill: In regard to the banquet that has been arranged for 
tonight, I would ask all of you to call at the Secretary's office upon the ad- 
journment of this session and get your tickets. The ticket that you receive 
will have your name upon it, and is non-transferaole. You are kindly re- 
quested not to get tickets if you can not attend, because the number of tickets 
that are given out will have to be the gauge of the number of plates that 
will be laid in the dining room tonight. 

I would state that this banquet is the gift of the Association to all attend- 
ing, whether Associate members. Active members or vistors. It is absolutely 
free, and we want everybody to remain for it. The banquet will be served 
at 7:30 this evening. The Secretary will be pleased to issue all the tickets 
that you need. We would like to have all of you present. 

The report of the Nominating Committee was read, as follows: 

Report of Nominating Committee. 

To the Ohio Electric Light Association : 

We your Nominating Committee recommend the following gentlemen to 
act as officers for the coming year, viz.: 

President C. R. McKay, Toledo, O.; Vice President, J. C. Rothery, East 
Liverpool, O.; Secretary -Treasurer, D. L. Gaskill, Greenville, O. 

Executive Committee — F. M. Tait, chairman, Dayton, O.; W. P. Engel, 
Defiance, O.; M. E. Turner, Cleveland, O.; W. F. Hubbell, Wauseon, O.; L. G. 
White, Columbus, O. 

Advisory Committee — Samuel Scovil, Cleveland, O., chairman; F. M. Tait, 
Dasrton, O.; D. L. Gaskill, Greenville, O. 
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Publicity Committee— E. L. Pooth, chairman. Bellaire, O.; W. A. Wolls. 
Columbus, O.; W. C. Anderson, Canton, O. 

Finance Committee — T. D. Buckwell, chairman, Toledo, O.; L. C. Ander- 
son, Franklin, O.; T. D. El well, Sidney, O. 

Membership Committee — W. J. Hanley. chairman, Cleveland. O.; C. B. 
Rodgers, Tiffin, O.; H. H. Cudmore, Cleveland. O.; G. E. Miller, Cleveland, O.: 
C. M. Lott, Hicksville. O.; C. C. Custer, Piqiia, O. 

Respectively submitted. 

W. J. HANLEY, Chairman. 

S. M. RUST, 

T. D. BUCKWELL. 

President Tait: Gentlemen, what is your pleasure regarding the report 
of the Nominating Committee? 

W. P. Engel, (Defiance): I move that the report be accepted. 

Secretary Gaskill: Would it not be well to have the report lay over until 
the close of this session, so that the members can consider it and offer any 
suggestions that they may have before a vote is taken on it? I believe that 
will be a good plan. 

Mr. Engel withdrew his motion, and on motion action on the report was 
IK)stponed until just before the adjournment of this session. 

President Tait: Yesterday afternoon when the meeting closed we were 
right in the midst of the discussion on the Tungsten lamp. We will resume 
that at this time. Mr. F. W. Willcox. of Harrison, N. J., was about to say some* 
thing yesterday afternoon when we adjourned. If he will say it now we will 
be glad to hear him. 

Discussion Resumed. 

F. W. Willcox (Harrison. N. J.): I think the central station interests 
have cause for congratulation that the Tungsten lamp is available. There are 
two features of this lamp that should cause all central station men to rejoice; 
one is that the efficiency obtained has been secured with a simple form of 
incandescent lamp. This has not been the case often-times in the evolution 
of a science or device; the tendency is generally to run to greater complication. 
It might have been the case that you would have had a device much more 
complicated, similar to the arc lamps or Xernst lamps, instead of a simple 
device such as the incandescent lamp. Yet you obtain all this efficiency of 
IH-watt candle-i)ower with no more complication than is involved in the ordi- 
nary incandescent lamp. That means a great deal of saving in investment 
and writing off of old api^aratus. becau.^e the lamp simply replaces itself in 
the ordinary course of renewals, and therefore there is no antiquation. 

1 think the report we heard yesterday is also cause for congratulation as 
showing that in its inception, the lami). only having been six months in service, 
as .shown by these reports, has acquitted it.self so well. We have never had 
in the history of any developments I have met with any lamp that has shown 



the promise and iierformance that the Tungsten lamp has. Other develop- 
ments, such as the Gem, tantalum and improvements in the arc lamps have 
required much longer time and caused a great deal more complaint and dis- 
satisfaction before finally arriving at satisfactory condition. The Tungsten 
lamp seems to have arrived almost immediately. The fact that the lamp has 
arrived is a truth that every central station should take home. It is not a 
thing of the future; it is not a thing of which you can say that you cannot 
take it up now; it has arrived, it is giving satisfactory service today, and it 
can be bought in sufficient quantities to meet any demand. It is giving satis- 
factory service in the various sizes. The only objection raised is the matter 
of cost. But the lamp pays for its cost several times over in the course of its 
life, as you can readily appreciate when I tell you that a 100-watt lamp will 
pay its aaditional cost over the equivalent candle-power carbon lamps at any 
rate above ^-cent per k. w. hour. It will therefore justify its cost at any rate 
in force today. 

It is now up to the central station to adopt some policy that will insure 
the lamps being introduced and the consumer given the benefit of it. As 
far as I can judge it seems to me that experience so far indicates that the 
most satisfactory policy will be a monthly maintenance charge for the lamp, 
which avoids^ the user having to pay full price of the lamp whenever one 
burns out. The average layman is very obtuse in such matters, frequently, 
as we know, using a 3.5 or 4 w. p. c. lamp to save lamp renewal cost where a 
3.1 w. p. c. lamp would save him several times the cost of the lamp. This 
condition has been met by free renewal of ordinary lamps. In the same way 
the logical outcome of the Tungsten lamp would be a monthly maintenance 
charge. 

Reference has been made to the larger sizes. Mr. Osborn spoke of the 
250-watt Tungsten lamp. That lamp I can recommend to you. It has proven 
as far as tried to be very hardy and durable. Where you do not desire to use 
clusters, where you have a limited number of outlets, one large volume of 
i;;>o wawcs is just the thing. The remark that the larger sizes of lamps were 
more uardy, and more serviceable applies also to this 250-watt size. The 
smaller size 25-watt lamp was referred to yesterday by one company as being 
anxiously awaited. It may be that that lamp will not be such a success per- 
haps as some anticipated, because the lamp does not save its increased c^st 
to anywhere near the extent that the larger size lamps do. It is probable that 
the cost of the laVnp will not be very much less than that of the 40-watt Tungsten, 
and the saving of course will be no where near as great. I think in that con- 
nection that the 25-watt tantalum lamp should be seriously considered by cen- 
tral stations. That lamp Is reasonable in price, listing but 50 cents at present, 
and while it has not as large candle-power as the ordinary 16 candle-power, 
yet considering brilliancy it is fully as satisfactory a lamp as the 16 candle- 
power. For ordinary uses, it is serviceable and more hardy and durable than 
the Tungsten lamp, and I think in conjunction with the Tungsten lamp it 
should find wfte use in the improved economy which renders these new 
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lamps necessary. The tantalum lamp has been materially improved in life 
since its introduction, giving a life on direct current well over 1,000 hours and 
on alternating current of 60 cycles or less it is found that the light is about 
two-thirds of what it is on the direct current. It is reported from abroad that 
the German manufacturers of tantalum lamps are at present doing a larger 
business than the Tungsten. It is disappointing that this tantalum lamp is 
not more widely used in this country. It is not as efficient as a Tungsten, 
but in these smaller sizes this difference in efficiency is not of so much im- 
portance. I would recommend that lamp to your especial consideration. 

President Tait: I would like to ask Mr. Willcox how he figures that the 
250-watt Tungsten lamp with current of say 10 cents per k. w. hour can re- 
place an artificial gas arc lamp with gas at $1.00 per M., less 16 cents, which 
makes the gas 85 cents per M. net. I believe that you will find that three 100- 
watt Tungsten lamps will equal two gas arc lamps under those conditions. 
using current at 10 cents per k. w. hour net, the gas to be the normal coal gas 
at the average pressure carried by the artificial gas companies. ' Now I have 
not done anything towards competing with natural gas with the Tungsten 
lamp, because that is a different proposition; but I believe that the 250-watt 
unit is too large for one outlet to compete with the gas arc as normally 
found. I would like to know your experience on that line, whether that is not 
true ? 

F. W. Willcox (Harrison, N. J.): My reference was not to the basis of 
cost but to the basis of equivalent lighting value. At a 10-cent rate the 250- 
watt Tungsten would be more expensive than a four-mantle Welsbach 
with gas at |1.00 per M.; but my understanding is that customers will be 
willing to pay this additional price considering the better quality of the light 
and superior advantages of electric light. 

In regard to the point raised yesterday in reference to the hardiness and 
durability of Tungsten lamps on forced voltage, it is surprising to me that 
there should be any question on that. The superior ability of the Tungsten 
lamp to withstand excess voltage can readily be tested by any user by putting 
a lamp at double voltage in comparison with a carbon lamp. I have seen such 
a test made wherein the Tungsten lamp was subjected to double voltage 
twice in succession, with apparently little effect thereon, where two carbon 
lamps were destroyed in each instance. We have no definite data as to the 
exact life of a Tungsten under change of voltage; but there is absolutely no 
reason why any central station should use lamps several volts higher than 
the circuit in order to insure the life, as the lamps will normally give a suffi- 
cient long life without any sacrifice of c. p. and efficiency by using an excess 
voltage lamp. 

President Tait: This is a very live subject, and I hope you will go on 
and discuss it further. 

J. R. Cravath (Electrical World): In regard to your question about the 
equivalent lighting value of the 100-watt Tungsten lamps and gas arcs, I had 
occasion to figure out the probable relative value from theoretical considera- 
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tions. and I arrived at tho conclusion that under most conditions two 100- 
watt lamps would easily replace the ordinary gas arc. It would not do it 
were the gas arcs always maintained under ideal laboratory conditions, but 
we all know they never are maintained that way, it is a physical impossibility. 
Unless they are adjusted just right to give the maximum candle-power from 
hour to hour you can pretty safely figure that two 100-watt lamps with brow 
reflectors will deliver as much useful light in the store as one gas arc; and 
Mr. Tait has stated that he has often been able to do better than that, prob- 
ably due to the fact that the gas arcs are not maintained right up to par. 

President Tait: Yes, that is the fact. 

W. C. Anderson (Canton): I think in the introduction of the Tungsten 
lamp we ought to be very careful to induce people to use as much light as 
possible. It is a very great mistake to attempt to replace a gas arc with 
just as small a light as'the customer will stand for. I think that with 250 
watts per outlet, 200 candle-power, the average light will be considerably bet- 
ter than the average gas arc; but I think our tendency in the introduction of 
the Tungsten lamp should be to make every effort to get the customer to use 
more light than he has ever considered that he needed in the past. 

President Tait: Mr. Anderson, let me ask you, when the question of price 
comes up, and that is usuahy the ruling question in ninety cases out of a 
hundred in the displacement of the gas arc lamps, how are you going to give 
the customer more wattage for less price than his gas lamps have cost him, 
unless there is some peculiar situation whereby you can make him pay 50 
per cent more for electric light than he has paid for gas light? The average 
small store keeper will not do that; so that the proposition is simply one for 
the central station to displace gas by giving the man equally as good or a 
little better light for practically the same or a little less cost, or at least not 
very much more cost than his present gas costs him. 

W. C. Anderson (Canton): I would say that in the matter of meeting 
gSLS cost that where you have natural gas competition, as part of this state 
has, it is absolutely an impossibility to meet the cost of gas; but customers 
are very glad to pay more money, not only 50 per cent more, but two or three 
times as much to get a satisfactory light. That has been proven very well in 
our case, not with the Tungsten lamp, because that has only been available a 
short time, but with other illuminants, the d. c. enclosed lamp, and the Nernst 
lamp, and the Gem lamp. We have been able to land the business against 
natural gas, and in fact in the ousiness district of Canton there is very little 
natural gas used in the stores. In the cheaper and poorer places there is 
some of it used; but it would not pay us to go after that kind of lighting in 
the way that would result in getting it; but I do not think that our salesman- 
ship should be devoted to anything other than the introduction of these high 
efficiency illuminants. We ought to make a feature of improved service, and 
endeavor to get the customer to light his store as he has never lighted it in 
the past; if you go into one store and put in Tungsten lamps and give the man 
two foot candles where he had two foot candles before, probably by making a 
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greater effort you could have gotten him to put in three; and when you have 
got him to put in the extra light he will be satisfied and pleased and his 
neighbor next door or on the other block that sees his store looks a great 
deal more attractive than his own, is very ready to follow suit. 

S. F. Messer (Warren): In putting in trial installations, the idea is to 
have them such that they will give more illumination than the previous gas 
or other illuminant installation; and in this way you will have a satisfied cus- 
tomer who will not want to return to the former method. 

W. P. Engel (Defiance): 1 would like to get an expression from the con- 
vention as to how many central stations of under 20,000 inhabitants have in- 
stalled the Tungsten as a feature of their business? Just out of curiosity, to 
see how many, have them raise their hands. (30 hands were raised as 
using them.) 

W. P. Engel (Defiance): The idea that presented itself to me was. how 
many aggressive fellows are taking hold of the new Tungsten? How many 
are standing still? 

President Tait: I do not think there are many companies but that would 
consider themselves aggressive. I would not like to ask that question. 

F. W. Willcox (Harrison, N. J.): Ask how many irrespective of size have 
adopted them. 

President Tait: Let us have an expression of that sort. How many are 
there here irregardless of station that are not using Tungsten lamps. (None 
raised.) It seems to be pretty general, Mr. Willcox. 

O. B. Welsh (Dennison): I think that most of the central stations agree 
that the Tungsten lamp is a good thing; but there seems to be some doubt in 
regard to the method of putting out those lamps to the consumer, especially 
where you have free renewals. The thing that the man will speak about is 
the cost of the lamps. W^iat I would like to get at is, how many are selling 
panies are using the lamps .on a maintenance basis, and how many are selling 
them outright, and if any are using both methods? It occurs to me that a 
great many of our customers would be willing to take the lamps on a monthly 
maintenance basis; that is, paying so much a month for maintenance of the 
lamps rather than to buy them outright; at least, that is my experience, i 
would like to get an expression from those that are selling the lamp outright 
to the customers and those that are running on a monthly renewal basis. 

President Tait: How many companies are feelling the lamp outright of 
the companies represented here? (25 hands raised.) 

W. C. Anderson (Canton): That is not quite so clear as to whether 
they are making an effort to sell them, or whether they are just selling them 
as the customers may ask for them. Now we have not made any strenuous 
effort to sell Tungsten lamps at all. We have sold a few, but we are prob- 
ably using a few hundred of them; we are not making any strenuous cam- 
paign yet for the sale of them. I would like to know as to how many are 
making an effort to sell them to their customers, or are just using them in 
what you might term an experimental way? 
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President Talt: Do we understand that the 25 hands that were up a 
few minutes ago are making an energetic campaign to sell the lamps out- 
right; is that the idea, or are they doing it carefully and cautiously, to see 
where they are going to land? My impression is from the report read yes- 
terday that the average station is going at this thing very carefully to find 
out where they are going to land before they get into it too deeply; do I 
understand that that is the way the majority are working, or are they ener- 
getically pushing it; if they are energetically pushing it, I would like to 
have them hold up their hands again. Their hands oeing down, we under- 
stand that it is being taken care of cautiously, as I have indicated. (Three 
hands raisea.) 

President Tait: Three are energetically pushing it. 

Fred. Leslie (Muncie, Ind.): Energetically pushing it, I mean, as against 
business that we do not have, competition with gas and other illuminants. 

President Tait: How- many central stations represented here are putting 
these lamps out on renewal basis, or a rental basis, rather than selling them? 
<Two hands up.) How many are putting them out on a combination basis, 
both ways? (Five hands up). The larger majority by far seems to be sell- 
ing the lamp outright. Now this is a very live subject; I hope that every- 
body will take an active interest in it. Let us have a lot of discussion on the 
subject Mr. Kelcher, have you anything to say? 

A. J. Howard (Medina, N. Y.): How many central stations are allowing 
the customers to have Tungsten lamps at the same rate that they are allow- 
ing them to use carbon iilament or are they advancing the rate? 

President Tait: Do you mean the rate per k. w. hour according to 
meter? Will central stations hold up their hands? I presume the majority 
are selling at the same rate as the other current. Are there any central 
stations here that have attempted to raise the price per k. w. hour on 
Tungsten lamps? 

W. C. Anderson (Canton) : It is very hard to give a "yes" or "no" answer 
to that question. I would say that our system of rates is based on discounts 
as to the average hours use; and we base the discount on the Tungsten 
lamp on the candle-power. Now to us that is keeping the rate the same; to 
the customer maybe he thinks it is a raise. 

President Tait: It depends ui>on the system of rate charging that you 
have in effect at your plant. If you have a demand, the man's demand rate 
is less. 

A. J. Howard (Medina. N. Y.): In our town the same company owns 
gas and electricity; therefore, we do not have any gas competition, and we 
have nearly all the business pare of the town using electric light or gas. The 
greatest proportion use electric light. It has been a question with us whether 
it would be advisable for us to furnish Tungsten lamps at the same price. 
Our maximum price is 10 cents per k. w. hour. That has been one of the 
things that is holding us up on pushing Tungsten lamps. We have all kinds 
of inquiries, and have put out a few of them to find out how successful they 
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were. If a man puts in one or two Tungsten lamps we tell him to put In his 
entire system Tungsten, and charge him 15 cents per k. w. hour, which would 
make his light cost him considerably less than if he had all carbon filament 
lamps. 

F. W. Willcox (Harrison, N. J.) : I do not see how any company can 
justify an increase in rate beyond the additional cost of the Tungsten re- 
newals. An additional charge of 5 cents per k. w. hour can not be justified, 
as it is greater than the additional cost of the Tungsten renewals. A central 
station might increase its k. w. hour rate to cover the cost of Tungsten 
renewals which is about 1^ cents per k. w. hour, but otherwise I do not see 
how an increase can be justified. 

President Tait: It seems to me that the better way to do would be to 
give the man more wattage and a greater increase of light rather than an 
increased rate. It is bad policy to attempt to raise electric lighting rates; it 
is all right to lower them, but when you start to raise them you get into 
trouble and I imagine the sentiment in your town would eventually resent 
it. That would be my opinion. 

W. M. Adams (Elyria): I said to a contractor in our town that I did not 
furnish lamps but would let him have them at factory cost, and I offered to 
give him current free if he would give an exhibition of the Tungsten lamps, 
because what I want to do is to satisfy people. There is a man there who 
takes care of the gas arc lamps on his own responsibility, charging $1.00 per 
month per lamp so that they are maintained up to a very high standard 
candle-power. He uses good Welsbach mantles. He has 100 in use. We 
have knocked out a great many of them, but it is no object to us to do so, 
because we are selling gas at 30 cents per M. and we could not make any 
more money out of electricity at 10 cents per k. w.; but what we want to do 
is to satisfy the people. 

E. A. Bechstein (Sandusky): I do not see how you will make more in 
adopting Tungsten lamps if you are going to raise your rates when you 
have a larger unit. 

C. C. Custer (Piqua): I want to suggest that it would be a good thing 
to get out of free lamp renewals through the introduction of the Tungsten 
lamps. At the price of Tungstens we cannot furnish free renewals without 
charging an extra rate; but if the Tungsten lamp is maintained at its candle 
power throughout its life there is a chance to get out of free lamp renewals. 
If we are not able to raise the rate for lighting with Tungsten lamps it 
seems to me we can sell the lamps at cost to the consumer and not have to 
furnish him free renewals which would save us about V^-cent per k. w. hour. 
What is your experience about the cost of free renewals? 

President Tait: On carbon lamps about 14-cent per k. w. hour of cur- 
rent consumed. 

C. C. Custer (Piqua): That is a small amount, but there is a great deal 
of trouble with free renewals. People want to carry home a whole basketful 
and let them lay around for the children to break up. 
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rrtsideiit Tail: 1 would like to know if there is any prospect now or in 
I he immediate future of buying tiie Tungsten lamp more cheaply? How 
soon can we expect to buy the Tungsten for, say one-half of what we are 
jiaying for it today? Most of the central stations are very much worried 
about the first cost of the lamp. While its economy enables us to show 
f^ood cause for using it, it will be very much more rapidly introduced if we 
could buy the lami) more cheaply. That ai)i)ears to me is the real obstacle. 
^Vhile the lamp is being developed and costs a lot of money to get out, I 
think all the central station men are concerned about the first cost of the 
lamp. If there is any one here that can tell us how we are going to buy 
lamps cheaper, I would like to hear about it. 

F. W. Willcox (Harrison, N. J.): I should say that the lamp price will 
come down in direct proportion to the extent to which the central stations 
w^ill use it and the increased demand for it. It will be lower in proportion 
to its production in larger quantities. 

President Tait: I do not see how we can ever expect to get a larger 
number of lamps out then. I understand the lamp factories are unable to 
Fupply the full demand. 

F. W. Willcox (Harrison. N. J.): The central stations in this country 
can get all the Tungsten lamps they want. Our factories have a capacity 
ct 35,000 Tungsten lamps a day when you are ready to buy them. We have 
ample stocks and plenty of facilities for all the lami)s you want. 

C. C. Custer (Piqua): What do you expect the final cost of the Tungsten 
lamp to be after the demand is fully developed? 

F. W. Willcox (Harrison. N. J.): I could not answer that question fully. 
It is a matter that only the future will tell. It is not unreasonable to expect 
that ultimately the price will be probably reduced to one-half of what it is 
now, if the lamp is adopted and widely used. 

President Tait: In your opinion, Mr. Willcox, as a lamp man, is it fair 
to expect that the Tungsten lamp will ever reach a development such that 
the price will go down proportionately as the price decreased on the carbon 
filament lamp? For instance, we bought the latter years ago as high as 
11.25, and they griadually came down to 14 or 15 cents during the course of 
five or ten days. Is it reasonable to exi>ect that a reduction in the i)ropor- 
tion may be anticipated with the Tungsten, or is it going to be a less ratio 
in drop of price by extended use? 

F. W. W^lllcox (Harrison, N. J.): That is a question that I do not think 
any one can answer. There are so many factors involved in it that you can 
not give a definite answer to it; but from the present outlook it does not 
seem as if it could; yet that does not mean that something may not develop 
in the way of a cheapening process that one can not foresee now which will 
make it ix)SBible to bring that lamp relatively as low in cost as the carbon; 
but central stations must remember that we are dealing with a lamp that 
runs on 1% w. p. c. instead of 3 to 3^,2 w. p. c, and therefore even at the 
eame cost it is going to be three times as high. Even at the same cost for 
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equal candle power the Tungsten lamp renewal cost per k. w. hour will of 
necessity be three times as high as that of the carbon lamp. 

A. C. F. Kelleher (Holophane Co.): Has not the Tungsten lamp wher- 
ever installed been a source of satisfaction to the consumer, and have not 
the installations by a great many central stations made friends with the 
public and gained their confidence? In other words, one satisfied customer 
is better than ten dissatisfied customers. I would like an expression from 
the central stations. I have found in a great many cases where largd in- 
stallations have been made that tne owners of buildings, such as large dry 
goods stores, have claimed that it was worth thousands of dollars a year to 
them in advertising their business. 

J. S. Codman (Boston): The concluding sentence in the report says, 
'*Until the price is reduced, the most satisfactory method of disposing of 
them to the consumers is through the supply houses." 1 do not see how 
that impression was arrived at from this report, which is from nine dif- 
ferent parties, one of whom is a contractor. Two do not say how they dis- 
pose of the lamps. That brings the total down to six. (The speaker had the 
printed report in his hand and evidently overlooked the fact that a supple- 
ment to the report was read from typewritten manuscript by Secretary Gas- 
kill). Of these six, four dispose of the lamps themselves, and only two 
through a dealer. So it appears to me that on the basis of this report the 
conclusion is that the most satisfactory method is to put out the lamps 
themselves. Judging from the discussion here this morning I believe that 
the feeling of the members of this Association is very strongly in favor of 
putting out the lamps themselves and not through the dealer. I would be 
glad to hear an expression on that. 

President Tait: Have any of the central stations anything to offer in 
leply to these two inquiries? 

F. D. El well (Sidney): We have thus far succeeded in putting out 
enough Tungstens to use up the same wattage that the customer was using 
before, excepting in one instance where it was reduced purposely to get 
him on to something else. In the other case the party is well satisfied, and 
our satisfaction has been equal to his because we have got the same bill 
out of him. 

E. F. Gwynn (Delaware): It is very apparent to me that the fear that 
has been expressed as to the reduction in consumption of current will not be 
realized. I have found in introducing Gem lamps that they were great busi- 
ness getters, and I also found that instead of a decrease in the consumption 
of current by the consumer that there was a slight increase, due to the fact 
that they went after them pretty strong after the first installation, increased 
their lighting and added to the volume of their business, while at the same 
time the customer was pleased with the amount of extra light he was getting. 
1 believe that the Tungsten lamp will work out the same way. Of course, 
the ordinary business house in a small town watches their lighting bill 
monthly. If it goes higher you will find them economizing; but if you can 
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reduce the cost of light you will find them broadening out. It may not be 
the first month but it will come later on. They will not be as careful. I 
believe central stations can put out the Tungsten if the renewal basis is 
fixed on some satisfactory basis. I think that you will sell as much cur- 
rent and also get new business from people that are not now on your line 
and that you would not have without the Tungsten lamp. 

President Tait: I think it is the opinion of the average central station 
that when a rate is reduced or higher efficiency apparatus is introduced to 
take the place of other machinery or other appliances, that the central 
station that is properly operated seldom notices the reduction as producing 
any change in their gross income, due to the fact of which most of us are 
pretty well convinced that the majority of people are going to spend a cer- 
tain proportion of their gross income for light. If you give them twice as 
much they will use twice as much, and probably a little more because it 
makes a better showing. I believe that the introduction of higher efficiency 
units, apparatus or machinery always has that effect provided the plant is 
properly operated and under good management. Anything further on the 
Tungsten lamp? 

Geo. C. Osborn (Harrison, *^. J.): The main question of discussion this 
morning seems to be the buying price and selling cost, and the light of the 
lamp. The statement made by the President that a reduction of the selling 
price ought to make the Introduction much easier Is hardly borne out by the 
experience we have had In the central stations that have been selling the 
lamp. Taking In central stations all the way to the Pacific coast It has been 
found that those central stations that are selling the lamp at a high price are 
just as aggressive and getting just as many customers as those that are 
selling cheaper. The subject of rental basis Is one that you can scale down 
to as low as you care to make It, but the actual selling price of the lamp If It 
was reduced In any of your cases 10 or 15 per cent. In any of your cases 
would not effect Its sale In your town; and If a reduction In price comes It 
will be better for a central station to pocket that difference and perhaps be 
more liberal on the question of early burn-outs or trial Installations, or a 
liberal policy generally In handling the proposition rather than to make a 
corresponding reduction in price which would hardly count for anything, be- 
cause if a man wants to get a Tungsten lamp the difference between |1.65 
and 11.50 Is hardly going to be a moving consideration with him. The ques- 
tion of what the life Is going to be is often asked, what the minimum life Is 
in which the lamp will pay for Itself. A lamp that will cost $1.80 will pay 
for itself ten times In 1,000 hours, so that It pays for Itself at the end of 
100 hours' use. 

President Talt: This Is very useful Information, and I am sure that we 
all appreciate It. 

B. H. Gardner (Dayton): A great many companies seem not to have 
gone Into the rental feature, or charging a fixed sum of rental per month. 
I went into that pretty carefully when the Tungsten .lamp first came out. I 
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do not remember the exact figures but will give them the best 1 can| For 
one 100-watt Tungsten lamp we charge 20 cents a month regardless of the 
number of hours that he may use it. If a man only burns his lamp about 
two hours a day we would actually get more, taking a basis of 1,000 hours, 
than it would cost us to renew; in other words he would pay for his own 
renewals. If a man uses his lamps 3^^ hours a day he pays us just about 
as much as it cost us to renew them on a basis of 1,000 hours. If he bums 
them 10 hours a day it will cost us about 2 cents per k. w. hour to renew 
those lamps, and at the same time we are getting 11 cents per k. w. hour 
for 10-hour a day service. Twenty-five cents per lamp per month would 
assure you a little better return. That on 5 hours per day would not oust 
you anything for renewals. 

President Tait: Is there anything further? I believe that Mr. Browne, 
of Detroit, is here and has something to say on higher efficiency lamp units. 

H. M. Browne (Nernst Lamp Co., Detroit): The Nernst Co. is putting out 
a new line of lamps in both singles and multiple glower types. These new 
•units, called "The New Westinghouse-Nernst" lamps, are characterized by high 
efficiency, simplicity of design and low cost of maintenance. The new single 
glower units have screw base renewals. They are made in 66 watts, 110 watts 
and 132 watts, both A. C. and D. C, 110 volts; 88 watts, 110 watts and 132 
-i^atts, both A. C. and D. C, 220 volts. These lamps are equal In illumination 
to the ordinary carbon filament incandescent as follows: The 66- watt equal- 
ing three incandescents; the 88-watt, four; the llO-watt, five and a half; and 
the 132-watt lamp, seven. 

The glower is a radical departure from the glow^er used in the older type 
of lamps, both mechanically and in the composition of its constituent parts. 
The addition to the glower mixture of new materials, whose properties have 
but recently been established, greatly increase the glower efficiency. The 
new glowers operate at 6 amperes instead of 4 amperes. 

The new ballast is equipped with a bayonet socket, making its replace- 
ment an easy matter. It is of extremely rugged design and has very quick 
action. Voltage variations in the circuit are immediately taken care of. 
thereby protecting the glower against possible overloads. 

The price of the burners, as they are called, consisting of glower and 
heater mounted on a screw base, is from 50 to 85 cents, subject to discount. 
There is a scrap value of 10 cents. The low price and the long average life 
make the maintenance of the new units very low. 

The new multiple glower lamp presents many important mechanical im- * 
provements. The terminals are concealed in the cap of the housing, thus 
giving the lamp a more sightly appearance. This arrangement makes it iws- 
sible to use the lamp in connection with fixture work. The lamp bodies part 
in the middle, giving easy access to the ballasts. The design also includes 
an improved globe-holding device. 

These lamps are provided with the new wafer heater holder, which allows 
of the renewal of heaters without disturbing the glowers. The wafer heater, 

87 



xo^ 



consisting of a small platinum rod bent in the shape of a wafer mounted on 
flat porcelain, does away with the use of two or more tubes and greatly sim- 
plifies the maintenance. 

The efficiency of the new single glower units ranges from 1.2 to 1.4 with 
regular alabaster globes, of the multiple glowers from .1 to 1.25, depending 
upon the size of the lamp. 

J. S. Codman (Boston): Is it possible to get an expression of opinion as 
to what is the most satisfactory method of disposing of the Tungsten lamp 
under present prices, and how they are handling them? 

President Tait: Enlighten Mr. Codman, gentlemen, as to how you are 
handling them and whether you think better results can be gotten through the 
central station, or through the central station and supply men together, or 
through the supply men separately? What is the opinion of the Association 
in the matter? Can we not take a vote and find out how many are in favor 
ot handling the Tungsten through a contractor rather than through the central 
station? How many are in favor of handling through the central station alone 
without any contractor? (12 hands up). How many think it should be 
handled in combination by the central station and contractors working in 
harmony with each other? (12 hands up.) 

A. C. F. Kelleher (Holophane Co.): I would like to ask whether those 
that prefer to handle it in combination are putting out the lamp at their cost, 
or at the regular retail price of the lamp? 

President Tait: How many would favor that plan? 

A. C. F. Kelleher (Holophane Co.): It is reported that in some central 
stations they put the lamp out at their cost. In doing so they practically close 
the field to the contractors and the dealers. The question I asked was whether 
they could do that without causing friction between the two factors? 

President Tait: Isn't it a fact that you would have to put the lamp out to 
show some profit to the contractor so as to get him interested? I do not think 
the contractor would co-operate unless he could see a little profit in it. In 
doing that the central station could maintain a price for the lamp that would 
be satisfactory and show a profit and also be satisfactory to the contractor 
and give him a profit. I believe that the average central station is doing that 
very thing in order to get the boosting effect from the contractor. Is that 
what you mean? 

A. C. F. Kelleher (Holophane Co.): A common experience of central sta- 
tions has been putting it out at cost, while the contractors have been trying 
to get the retail price for it. in that way causing friction. I think where you 
maintain the price and give the contractor a chance that that is a very good 
way to boom it. 

Fred Leslie (Muncie, Ind.): We have established a custom on the Tung- 
sten of furnishing them to the contractors at our cost. We have quite a large 
contract which enables us to buy lower than they can, and we supply them 
at our cost. Of course they sell at list price and we sell at the same. It 
relieves them from carrying stock and has proved very satisfactory. 
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F. D. Elwell (Sidney) : We have had this trouble with a contractor that he 
bought too many Tungsten lamps and got his money tied up. He wanted to 
get it out and in order to sell the lamps he was not particular about putting 
on proper glassware, he let the customer talk him into putting the lamps on 
old fixtures so that they did not give satisfaction. That was one of the rea- 
sons for our taking hold of the lamp ourselves, in order to insist upon proper 
glassware being with the lamp. 

E. A. Dechstein (Sandusky): We have had this experience with our con- 
tractor. We have three contractors. They would not buy the lamps because 
they were afraid of them, so that all the lamps that are sold through the con- 
tractors are bought from us. We would much rather, so far as we are con- 
cerned, have the contractors take hold of it themselves, so that when the lamp 
was put out there would not be any kick coming back on us. 

E. F. Gwynn (Delaware): As the Tungsten goes into use, will we not 
find that there are good and bad, efficient and defective Tungsten lamps being 
put on the market? With the old carbon lamps the central stations have to 
go into handling them and looking after renewals in order to see that the 
consumer got a good article that would give satisfaction. Is there not danger 
that inferior lamps would be put out to the detriment of the current con- 
sumer and central stations? That is a question that does not seem to have 
been taken into consideration in all this discussion. It occurs to me that 
tney are not all going to be one quality of lamp when everybody makes them; 
isn't that the fact? 

President Tait: It will be a case of the survival of the fittest. 

E. F. Gwynn (Delaware): If they are going all to be of the same quality, 
efficiency and character of manufacture, why it is all right to turn them 
ever to the supply men; but if defective lamps are going to be put out I think 
the matter had better be considered pretty carefully before they are turned 
loose. 

A. C. F. Kelleher (Holophane Co.): Is it not true that the average cen- 
tral station controls the situation, that is, that they have the power? The 
contractors have to take dictation from them, and it is the central station at 
all times that has the power to hanale the lamps themselves if the contractors 
put out inferior lamps. 

E. F. Gwynn (Delaware): That is the reason why the central station has 
made free renewals, or furnished lamps at very low cost, simply to control 
the situation. That is the point I make exactly. 

Mr. D. L. GaskiU, Secretary Ohio Electric Light Association, of the Green- 
ville Electric Light & Power Co., read his paper on some of the causes of 
failure in municipal lighting at stations, as follows: 
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SOME OF THE CAUSES OF FAILURE IN MUNICIPAL LIGHTING STATION 



By D. L. GASKILL, of Greenville Electric Light & Power Co., Greenville, O. 

The history of municipal ownership of electric lighting stations has been 
a record of failure when all the elements that enter into the operation of such 
industries are taken into consideration. 

Without a single known or proved exception this record of failure has 
been continuous and universal. With such a history behind these plants, we 
must conclude that there are some causes or underlying reasons that are com- 
mon to all such operated plants and as there are many successful instances of 
operation and some very notable examples of brilliant success among privately 
owned plants, we must also conclude that these same causes do not always 
exist in the case of privately owned stations. 

It is reasonable to suppose that with close observation and calculation 
these causes of failure are ascertainable and if i)ossible the proper remedy 
should be at once applied. If it is not possible to change this record of contin- 
uous failure, then a business that cannot be made a success should be aban- 
doned or turned over to some one that can make it a success. 

For the purpose of getting at these causes of failure that are peculiar to 
municipal plants, I divide these stations into the following component parts: 

Investment, construction, management, sub-management, service, rates 
and business methods. All of these items enter into the operation of privately 
owned plants but the difference in the methods of dealing with them are very 
dissimilar: 

Investment. 

It is a Bad business proposition to go in debt for the entire cost of your 
business. No reputable concern would consider such a step and a company 
so encumbered in the beginning of its existence would find its credit limited, 
its business curtailed and financial ruin would be encountered early in its 
career, but in the case of municipal lighting stations, I can find no record of 
any of them having had a fund to construct or purchase their plant without 
going in debt for the entire cost. In the State of Ohio this going into debt 
must precede any movement toward construction, for under the Burns law no 
contract can be made by a public body for any purpose without the money for 
the entire contract being in the treasury to the credit of the fund from which 
it is to be paid. This means in our state the creation of an interest bearing 
debt for the whole of the cost before even the land upon which to construct 
such station can be provided and it is safe to say that in most instances the 
first installment of interest has to be paid by the municii)ality before the 
wheels turn around. This debt if it was fastened ui)on the i)lants themselves 
and if it was required that the plant should pay it or ui)on failure, to suffer 
the enforcement of a lien for the debt, would settle the question of municipal 
ownership of lighting stations without any further legislation or argument. 
No market would be had for the bonds and in a short time there would be no 
municipal plants for they would all be sold under foreclosure. 
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Construction. 

After providing a fund for the construction of the municipal lighting 
station by creating a debt secured by a lien on all the property of the muni- 
cipality the expenditure of this fund becomes the first consideration of those 
who are administering the municipal affairs. 

The adoption of plans, awarding of contracts, supervision of construction 
and the creation of the business system for the operation of the station is 
placed in the hands of inexperienced and sometimes ignorant men. In Ohio 
this duty is now in the hands of the Board of Public Service or in villages in 
the hands of the Board of Public Affairs composed of three men elected by the 
voters and in our cities after January 1, 1910, it will be placed in the hands 
of one man the political appointee of the mayor. 

It is usual in human affairs that before undertaking an expensive or com- 
plicated work that long consideration, careful calculation and expert counsel 
and advice will be taken before embarking in the undertaking. This careful 
preparation is not carried out in the construction of municipal lighting stations. 
It may be argued that electrical engineers are always employed to work under 
the orders of these boards in charge but it is a well known business axiom that 
the employe is seldom better than the employer and with a board comiK)sed 
of men inexperienced in that which they are doing and ignorant of the com- 
plicated subject with which they are dealing, the result must necessarily fall 
short of the standard required for successful electrical construction. 

The cost of the construction of municipal plants is generally twenty per 
cent in excess of like construction for a private company. 

There is a radical difference between spending your own money and that 
of someone else. In the former you aim with an eye single to th^ best results 
for the least expenditure. In the latter you give the question what thought 
and consideration you can spare from your own affairs excusing results with 
the thought that if the public are not satisfied they can get someone else to 
worry over the proposition. This leads to expensive and unnecessary con- 
struction; lack of attention and knowledge on the part of the governing board, 
and causes errors and permits lax methods in the work. 

Contractors dealing with municipalties are more liable to be dishonest and 
charge extortionate sums for changes and in the construction of such a com- 
plicated affair as an electric lighting station changes to meet any unforeseen 
condition arising must be made in order to obtain the best results. These 
changes in municipal construction are exceedingly expensive and for that rea- 
son are frequently not made resulting m poor construction and bad operation. 

Another fault in the construction of these plants is the failure to get the 
best and most economical type of apparatus lor the uses required. The high 
cost of construction and the desire to make a favorable showing, frequently 
prevents the use of the best and most suitable machinery with the result that 
the station as built will start with the high cost of operation and maintenance. 

Management. 

Management of municipal lighting stations in Ohio is vested in the hands 
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oi a political boaixl olt^ctod for two years and as before stated after January 1, 
1910. the management of cities will be in the hands of the Director of ('ontrol 
appointed by the mayor and who will hold his office for two years at the pleas- 
ure of the mayor of the city. In addition to the duties of managing public 
lighting stations, a duty which if properly performed, would require a consider- 
able portion of their time, they are required to supervise and carry out all the 
executive functions of the municipalities excepting the control of the police 
and fire departments. Statistics show that the term of service of the mem- 
bers of these bodies have averaged less than three years and under the new 
appointive law for the cities it will be still less. 

Under this short term policy as soon as a member has had experience 
enough to be of some value in managing a new business, he must give way to 
someone else without experience and who must gain his electrical education 
at the expense of the municipality. 

Neither is the quality of the men elected for these positions without criti- 
cism. By reason of the complicated problems arising in the management of 
an electric lighting plant the business ability required is of a high order and 
the political bodies elected at a general election usually do not attain this 
standard. Under our system of low salaries, public criticism, methods of elec- 
tion and incompetent employes, the competent business man refuses to 
accept these public i>ositions. There is no trouble in securing plenty of second 
or third rate men to accept these positions and experience has shown that this 
class vigorously contest for the privilege of filling these offices with the result 
that the municipal plant suffers for the lack of business ability in its manage- 
ment. If the defects of this management would stop here it would be bad 
enough, but politics enters the field and must be reckoned with in the operation 
of these stations. It will be argued that civil service is a bar to this baneful 
influence. As a citizen that lives in a town that has had a municipal natural 
gas system and now has a municipal water system, I wish it did, but it don't. 
Every change of administration results in some new employes being added and 
old ones dropped from political consideration only. 

Study the municipalties of our state and you must come to the conclusion 
that the municipal owned utilities are but a part of the political machinery 
of the municipality in which they are located and very frequently the demand 
for their creation comes trom no other source and the object of their creation 
is to make them a part of the political machinery. 

Sub-management. 

Under this head comes the superintendent and in the larger cities the 
beads of the departments. 

In justice to the men that fill these positions, it may be said that they are 
£^enerally more competent than the body that api)oints them, but with low 
wages, interference with their duties, refusal to carry out their recommenda- 
tions and working constantly upon the tiring line of public complaint they 
are generally discouraged and hopeless of obtaining .satisfactory results. Wages 
are lower than in privately owned plants. Lot a superintendent of a munici- 
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pal station in a town of 4,000 inhabitants receive a salary of $75.00 i)er month 
and a dozen less competent men will be after his position. Every time there 
Is a change of administration in the controling board he must run the gaunt- 
let of these hungry aspirants in order to retain his job, and if he has devoted 
all of his time and work to the proper operation of the station, there is a 
strong probability that he will be found short in political activity and must 
go elsewhere. 

He can count on constant interference with his work, not only from the 
board in control but the public as well. 

The city being the owner of the plant, he is constantly importuned to 
^rant concessions, break rules and do other things which his judgment is 
r gainst. His recommendations are not carried out and he is expected to 
obtain results under adverse conditions. 

The board being usually cramped for funds acts only in case of dire neces- 
sity and when poor service results, he is criticised for it when the fault lies in 
the management. If he proves to be a competent man, he is soon taken up by 
private plants that pay better wages and assure him steady employmnt. If 
he has no ambition to better his condition he stays and the public reaps the 
benefit of his lack of incentive. His under employes are not of his own 
selection and their appointment usually tainted with politics, the least amount 
of work for the greatest pay is the slogan of their cry and the results obtained 
in the management fall short of good operation and the superintendent is 
blamed accordingly. 

Service. 

Upon the theory that the king can do no wrong, the service generally 
given by municipal plants indicates that the management consider the light- 
ing station as thrice royal. The people themselves being the owners, shut 
downs, poor lights, outages and like troubles must be taken as a matter of 
course. Complaints may be made but the superintendent shifts the responsi- 
bility to the board, the board excuses themselves for lack of funds and the 
people afraid of higher taxes continue to suffer without hope of redress. 

The outrages of municipal street lighting will aggregate double that of 
private companies and the service given to consumers is erratic and unreliable. 
The plant not being compelled to depend upon its income for support fails to 
show that business activity and attention to service that is required from a 
successful operated station. 

Rates. 

The main leak which water-logs the ship of municipal ownership of light- 
ing stations is the rates charged by them for their product. With expensive 
construction, bad management and operation as against low and inadequate 
rates, there can be but one result, that of financial ruin. 

A study of the municipal lighting rates in Ohio indicates a disregard for 
the business principles governing the operation of such plants. Of the 98 
plants in Ohio the association has the reported rates of 64. Of this number 41 
sell current at flat rates and ten of this number report a flat rate of 25 cents 
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per month per 16 candle-power lamp. It is safe to assume that these lamps 
burning uiK)n a flat rate will be burned an average of five hours i»er day or a 
quantity consumption of 8.4 k. w. for one month, which at 25 cents per month 
would realize a gross income of 2 — 41-42 cents per k. w. a rate which in most 
small stations is 3 — 1-42 cents less than the actual cost of production. 

Not all of the municipal stations are as bad as this, but when the income 
from these plants is insufficient to pay the interest on the bonds issued for 
their construction, to say nothing about the bonds themselves and take care 
of future betterments, it is time to have some legislation to protect the tax 
payer. 

The meter rates as charged by municipal plants are not as a rule less than 
the rates of private companies, but are inequitable between their consumers. 
All who grant flat rates, and the most of them are in this list, lose the profit- 
able business to the flat rate system. 

Reports as to street lighting by these municipal plants do not bear out the 
claims of low cost for this service. Of the 64 plants reporting, 38 receive ap- 
propriations from the tax funds to assist in providing this service and in 
many of the instances reported, the amount paid by the municipalities to the 
lighting plant is sufficient to procure better service from a private company. 

It is a well recognized rule in the electric lighting business that rates 
must differ with different classes of consumers. The consumer that uses 100- 
16 cp. lamps until 11:00 p. m. is a more i)rofitable customer at a 4-cent rate 
than the consumer that uses the same number and closes at 6:00 p. m. at a 10- 
cent rate. Yet in 38 of the 64 companies re|)orting no difference in rates is 
granted to consumers, neither is it legal for a municipal plant to grant differ- 
ent rates to different classes of customers. This results in having an unprofit- 
able rate with a majority of the consumers or the loss of the profitable con- 
sumers because they cannot afford to burn at the prices charged. 

This might be remedied to some extent by encouraging the use of high 
efficiency lighting units, but the statistics show that the municipal plants do 
not as a rule take advantage of this tyi)e of lamps, for out of the 64 plants re- 
porting, 48 report that they do not use high efficiency lamps and in 10 of the 
replies they frankly state that they do not know what they are. 

The plea that a municipal plant should operate without making a profit is 
an erroneous one for the plant that is operated upon the exact line between 
profit and loss will soon find itself on the side of loss only, for the vicissitudes 
of the business are so frequent and the depreciation so rapid that the company 
that does not lay by when prosperous will suffer soon in adversity. 

This raises the question of betterments to take care of the growth and de- 
preciation of these plants. A surplus in an enterprise conducted by munici- 
pality is a rare thing to find. The pleasure of spending other peoples money 
IS so Inherent in a municipal body that a surplus in any fund is not permitted. 
If such should occur the city council would promptly spend it in some other 
direction. Depreciation is no less in municipal owned plants than in private 
companies. While there has been no statistics gathered upon this point, it is 
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safe to conclude that with poor manas<^nient, construction and delay in 
providing repairs, it is much more rapid. The depreciation in private 
plants, after a careful calculation will amount to 14 per cent on the electrical 
machines, 8 per cent upon engines and pole lines and 4 per cent upon real 
estate including buildings. It is generally rated at 10 per cent on the average 
covering all features of the property. Even though actual wear and tear 
would not produce this depreciation, the improvements in apparatus and meth 
ods of lighting are so rapid that good service and construction compel the dis- 
carding of the old and the installation of new. Failure to take care of these 
improvements results in poor service and out of date plants. 

Business Methods. 

The past six years in the lighting industry have witnessed a wonderful 
change in the business methods of conducting these properties owned by 
private companies. 

The management that is now content to take only the business that comes 
to it without hustling for new would be considered out of date and unworthy 
of the confidence of the public. This kind of management in municipal plants 
is impossible to find. In the first place there is no need to hustle, for the 
management does not own it. There is no need to make a profit because the 
management does not get the benefit of it. Hustling means work. Work in 
the public capacity is not proper according to the American idea of politically 
managed bodies, besides pushing means increased business. Increased busi- 
ness means additional equipment, additional equipment costs money and 
municipal plants are shy on this article. The business activity in the munici- 
pal owned stations can be likened to a pup chasing his tail, the management 
many think they are working but the public hold a different opinion and the 
results show that they are not. 

The question of municipal ownership of public utilities is one which calls 
for very careful consideration upon the part of our people. There is no use in 
discrediting a municipal plant simply because the public owns it, but until 
American people can give more attention to small details, eliminate politics 
entirely in municipal affairs and educate a line of public servants that are 
willing to sacrifice their hope of gain to the public good, municipal ownership 
will continue to be a failure. We will have to become more altrurian in our 
nature and the whole people will have to be willing to sacrifice their interest 
to the public weal before we can operate these plants successfully. 

In every instance where a competent disinterested commission has been 
appointed to examine into conditions and rei>ort on the question of expediency 
of municipal ownership of lighting properties, the report has been adverse. I 
deem that I can close this paper with no more pointed example of this than to 
give the conclusions of the committee appointed by the city of St. Louis to 
investigate the advisa])ility of such an establishment for that city. 

They found "that the cost of operating a municipal plant if operated in a 
business like manner for that city would be approximately 2V2 cents per k. w. 
hour or $69.00 per arc lamp per year. 
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"They further found and reported that the danger of partisan politics in 
the management and operation of the plants tended to reduce its efficiency and 
increase its costs Indicating the inadvisability of municipal ownership except 
as a last resort. 

"That municipal ownership in the place of public franchise grants, merely 
transfers the danger of political mis-management from the legislative body 
which grants the franchise to the administration afterwards appointed by the 
leRislative body to operate the plants. 

"The economy of municipal operation and control has not yet been proven 
in this country. Only two of the first ten cities, Chicago and Detroit, have 
attempted it. The experience of these two cities are not such as to warrant the 
statement that municipal plants would be more economical than contract 
lighting. In the opinion of the committee the conditions at the present time 
are unfavorable for the construction and operation of the municipal electric 
lighting plant for the lighting of the streets of the city and it believes this func- 
tion should not "be undertaken by the municipality if reasonable rates and 
efficient service can be secured from private companies." 

It is to be hoped that for the sake of the municii)al lighting stations of 
Ohio that the legislature will at an early date appoint a public utility com- 
mission that will require the operation of such plants to be uiK)n a business 
basis and that will compel them to dispose of their product at prices that will 
pay the cost of operation and take care of depreciation, as well as pay the 
Interest on the funds used in their creation. 

Discussion. 

President Tait: Gentlemen, this is a very excellent paper. If you have 
any discussion to offer on it, now is the time to do it. It is so complete that 
it will be difficult to add anything. 

Clarence W. Lee (C. W. Lee Co., N. Y.): This most excellent paper of Mr. 
Oaskill's should be circulated in all the towns and cities of Ohio where therv^* 
Is agitation along the municipal ownership line. It should be put on what we 
term publicity lines. It could be used in the way that I indicated yesterday 
by every newspaper in the ^tate of Ohio to the advantage of the lighting com- 
panies; not possibly as a whole, but there s a certan psychology in present- 
ing matters to the public in sections covering a period of a few days. Even 
if it would cost the local companies money for advertising space it would be 
to their advantage to present a paper of this kind to the reading public of 
their respective localities. The way to reach them is through the medium of 
the newspapers. To show how effective a campaign of that character can 
be I will state that within the last forty days we have succeeded in changing 
the sentiment of a community of 70,000 where the municipal ownership bug 
Is probably stronger than in any other section of the United States from the 
municipal ownership idea over to the company idea, and this change of senti- 
ment was brought about even in the municipal government. The aldermanic 
hody has been changed from an adverse attitude to the local company to one 
in favor of it, and a five year contract has been passed by the city covering 
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lighting and power in favor of the local lighting company as against a big 
hydro-electric concern that was purchasing their power at Niagara Falls from 
the Ontario Power Co., and this is the first break in what is termed the Power 
Union in Canada. This has been done through publicity methods; in other 
words, a series of daily talks to the people of the city asking them to support 
their own local company as against municipal control or a Dominion con- 
trolled company. The same methods can be pursued in Ohio in your various 
cities and towns by using Mr. Gaskill's paper, which I use as an illustration, 
and presenting that to your reading public. The idea is, a series of talks 
from day to day, what we term publicity methods as distinguished from ad- 
vertising proper, although using straight advertising space, in both the oppos- 
ing newspapers as well as those favorable to the company. It is such methods 
as that that are beneficial. You can help yourself with your local newspaper 

by seeing that they get good anti-municipal talks. 

Mr. L. Clifford Anderson, of the Franklin Electric Light Co., read his 
paper on "Grounding Alternating Current Secondaries." 

97 



a ^ 



Grounding Alternating Current Secondaries* 



By Ij. Cliffori» ANDKUsoN^of Franklin Electric Li>?ht (\)., Krankliii, (). 

Whenever ail alternating current primary conductor comes into electrical 
contact with a secondary* conductor of an unj^rounded secondary' Hyatem, the 
potential of the aeconchiry conductor is raise<l to that of the primary conductor 
with wliich it is in contact. The contact of the two conductors may be due to 
a breaking down of the insulation between the primary and secondary coils 
of a trauHforraer, or it may result from a cross of the primary and secondary 
wires either within or without the transformer. 

The difference of potential between the earth and the primariesof an aller- 
natiiiK current system depends on the locations and rcsistHiices of the various 
intentional i>r untentional primarj' grounds, and it may have any value l)e- 
l ween zero and the full primary voltage; hence the potential with reference 
to the earth, of the croRsed secondary will have a value somewhere between 
zero and the voltage of the primarj* circuit. The poten-ials of the t)ther 
t«econdar>' conductors will be greater or less than this potential by the second- 
ar>' voltage of the transformer. 

Except in that very rare case where all of the primarj' grounds are con- 
fined to that leg of the primary circuit which is crossed with the secoiMlary 
eoncluctor, the secondary will be raised to a potential above the earth which 
-will be dangerous to both property and human life. I'sually the first warning 
of the high potential on the secondaries is either a lire or a severe shock to 
someone who touches some part of the electrical e<|uipment in a l)uilding 
^while his body is in electrical contact with the groun<l. Many well authenti- 
cated eases of death from this cause might be cited, were it thought necessary 
for the purpose of this paper. 

The preventive of this possible high jKitential of the secondaries is to per- 
manently groun<l through a low resistance connection, w)me pHrt of the sec- 
ondary' wiring of each transformer or bank of transformers. With the se<-ond- 
arles so groundeil none of the secondary conductors can have a greater ditler- 
ence of potential to the earth than the amount of the secondary voltage of 
the transformer. Transformers having their two secondary coils in series 
should be grounded at the point wliere the coils are connecteii together, while 
those having their secondary- coils in parallel may be grounded at either end 
of the coils. 

While satisfactory grounds are not always easy to secure, one of the folh»w- 
ing uiethoils usually will be found available for this purpose: 
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1. I'onneclious to cast iron gas or water mains. These should \)e made 
by drilling and tapping the pipe and inserting a brass plug to which the 
ground wire may be soldered. 

2. Connections to wrought iron gas or water service pipes. These should 
always be mede on the street side of the meter. The connection may 1« 
made either by carefully cleaning the surface of the pipe and soldering tbe 
groun<l wire thereto, or by means of one ot the several clamps designed for this 
purpose and now upon the market. 

3. ('o])peror galvanize<l iron plates burled in damp soil. 

4. Galvanizetl iron or f^teel pipe driven into the ground at the base of a 
[K)le, and to which the j2 round wire may he soldered or attached by means of 
the clamps heretofore mentioned. 

The latter method is the one usual Ij^ adopted because it is cheapest, and 
has proven (luite satisfactory^ where the soil is damp. 

In localities where the sul>soil is extremely dry and where connections 
cannot be made to the under-ground piping systems, it is sometimes necessary 
to make one ground secured in some damp spot answer for a number of trans- 
formers by running a wire from this one ground to a common point ou the 
several transformer secondaries. 

An easy means of testing the quality of grounds made by any of these 
methods is to temporarily ground the other side of the secondary' curcu it in two 
wire systems, or one of the outers in three wire systems, and blow either a 
small fuse temporarily placed in series with the ]>ermanent ground, or the 
j)rimarA' fuses of the transformer. 

Recently a (juestion has l)een raised as to the limiting voltage of the 
secondary circuits to be grounded. The committee of The National Electric 
Light Association at the last convention of the Association made a rei)ort which 
was accepted, in favor of grounding all alternating current secondary circuits 
of 15() volts or less, and prohibiting the grounding of secondarj'^ circuits when 
the potential to ground would exceed 150 volts, and requesteci that a rule to 
that efVect Ik? incorporated in the National Eleittrical Code by the board of 
underwritefs. There are many who believe however that the limit of 15i> volts 
is quite too low. A more rational limit would seem to be 250 volts. While it 
is true the large majority of secondary circuits would be include<l within tbe 
loO volt limit, many would not. A limit of 2o0 volts from the ground to any 
part of the secondary circuit would cover ])ractically all cases where this 
metluxl of protection is applicable. Hi nee a shock from 250 volts is not dan- 
gerous to human life it is diflicult to see the objection to making this the Umit. 
ing voltage. 

In conclusion permit ine to say the purpose of this paper is not to present 
something new upon this subject, but rather to call your attention to the 
dangers involved in operating alternating current systems with ungrounded 
secondaries, and to the methods commonly used in grounding secondaries. 
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Discussion. 

J. R. Cravath (Electrical World): There is one sentence in the paper 
which I would like to offer comment on, in which it is stated that "since a 
shock from 250 volts is not dangerous to human life it is difficult to see the 
objection to make this the limiting voltage," the committee of the National 
Electric Light Association having made a report which was accepted in favor 
of grounding all alternating current secondary circuits of 150 volts or less. 
The reason for fixing that limit of 150 volts was because 250 volts a. c, or 
even 200 volts a. c. has been known to produce fatal shocks. For that rea- 
son the chairman of the committee told me personally that the committee did 
not feel at liberty to recommend this grounding and producing a definitely 
dangerous condition when it might possibly not be dangerous ungrounded; 
in other words, if a circuit is dangerous there is no use in grounding it, and 
the grounding may add to the danger in that case rather than decrease it. 

L. C. Anderson (Franklin): It is a question as to what the limiting 
voltage is. I have never been able to find any cases of death from a shock 
received from 250 volts or less. I may not have heard of the cases if there 
are any. I think about the same remark was made at the national conven- 
tion, but they failed to show where there had been any cases of death from a 
current of 250 volts. If there are any I would be glad to be advised. 

President Tait: Do you know of any cases of death of that sort, Mr. 
Cravath? 

J. R. Cravath ( Electrical World ) : I know there have been cases, but I 
cannot give details. 

President Tait: I would suggest if you find out that you let Mr. Ander- 
son know. 

L. C. Anderson (Canton): I would be glad to know of any cases. That 
•juestion has been up in a great many court cases. 

President Tait: We have with us a gentleman who is an expert on the 
matter of lightning protection as applied to central station line work. I have 
asked the gentleman to favor us with a short talk on how to properly protect 
central station lines from'lightning. If Mr. Creighton will give us that little 
talk now, we will appreciate it. 

L. C. Anderson (Franklin): Before he begins I would like to say that 
f ince writing the paper I have talked with Mr. Creighton and find that he has 
made some experiments with salting pipe grounds, and if not asking too much 
I would be glad to have him include a word on that subject. 

President Tait: I think Mr. Creighton will probably do that. Will you 
not? 
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REMARKS BY MR. E. F. CREIGHTON G. E. CO., 
Schenectady, N. Y. 

Mr. President and Gentlemen: 

The problem of the protection of electrical circuits is entirely different 
from the problem as affecting the ordinarily designed apparatus. When you 
start in at the factory to design a motor or generator, or electric lamp, or any- 
thing of that kind, you know what you are designing; you know that you have 
a certain potential you want to produce; you want to burn so many lamps 
on a circuit or produce so many horse power in motors. When it comes to 
lightning arresters, however, the problem was entirely different until ver>' 
recently. Lightning arresters were built to protect against an unknown con- 
dition on the circuit. It is well known that there were induced strokes on 
the circuit from the discharges of clouds, but what the nature of those in- 
duced strokes was was entirely unknown. 

During the past three years, in fact, during the past five years, very ex- 
tensive measurements starting first in the laboratory and then finally carry- 
ing the methods to the line, have been made on the conditions of lightning 
existing on power circuits. I am not going to go into the details of these be- 
cause that is of less interest, I believe, to this association, and the time is too 
short. I will simply state that lightning frequently has been measured. Dur- 
ing last summer two of us spent the entire time at the Animas Power & 
Water Co. in Colorado, where they have vicious storms practically every day 
during the season. The frequency of cloud lightning was measured, and was 
found to be in the neighborhood of about 1,000,000 cycles per second. The 
frequency of the discharge from an idle line was also taken and found to be 
about 3,000 cycles. Then there is a third effect when you have power on 
and you have an accident to an insulator, in which the frequency of recur- 
rence is the same as the frequency of your generators, say 60 cycles per 
.•second. 

Next the matter of current was not measured but was indirectly cal- 
culated from other tests, and it was possible to pre-determine just how many 
amperes of lightning current would flow for every volt on the line. Another 
interesting point, was what was the voltage induced on the line? We have 
made no tests on direct strokes of lightning, because it is so very difficult 
to get them; they occur infrequently, and when they do occur it is best to 
be out of the way. So the only test we made were on the induced strokes, 
and we found potentials momentarily on the line as high as several hundreds 
of thousands of volts— between 300.000 and 500.000 volts. 

The next thing we measured was the quantity of electricity that was in 
the stroke. That, of course, varies with every cloud and with the relative 
position of the cloud and the line. The last thing we measured was the dura- 
tion, and that is a most important thing, to know the duration of the lightning 
on the line. The ordinary lightning stroke will have a duration of about 1-100 
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of a second; but the trouble is not in the actual duration of that stroke, but 
in its recurrence. We found numerous cases where a stroke of lightning 
would come from the clouds and within a second there would be seven suc- 
cessive strokes which would extend over a complete circuit. There is one 
place where your arresters have been, that is the cause of some of the failures 
of the multi-gap arresters. 

There are a great many causes of the high potential surges on the line; 
roost of these can be stewed down to four conditions which I would like to 
cover. The first is the direct stroke of lightning, and how to protect against 
it. In your cities, as I conclude, most of you are interested in plants of that 
nature, — a direct stroke of lightning very seldom ever hits a line; it hits a 
tree or a building somewhere near, and you have simply an induced stroke. 
Therefore there is no protection for direct strokes of lightning for this reason, 
that the lightning goes to ground within a very short distance, say within 
seven poles from where it strikes, and there is not one chance in a thousand 
that you could have your lightning arrester situated at that point. 

Then the next question is, whether the lightning arrester would take 
care of the discharge if it were at that point. It would not be economy to 
design a lightning arrester to do that, because you could not afford to pay 
tor it. It would be so expensive that it would cost as much or more than 
the apparatus that you were protecting. The only protection that can be 
given against a direct stroke is to install an overhead ground wire and ground 
it frequently. Now that is quite unnecessary in the cities because you have 
the same kind of protection in the telephone wires if they run above your 
power lines, and in the trees and in the buildings that often overhang the 
lines. 

The second kind of a lightning stroke is the induced lightning stroke 
which comes trom the cloud being over the line, and inducing a static charge 
on the line, and discharging at some point near the line. That is a problem 
that is quite easy to take care of and which is pretty well taken care of at 
the present time by the multi gap arrester. The multi-gap arrester in its 
latest improvement has two or three paths to ground so that it can take care 
of lightning of a different quantity of electricity — different intensity. The 
only thing that this multi-gap arrester comes up against that it cannot take 
care of would be one of those multiple strokes that I spoke of. Occasionally 
though you will tind that your multi gap arrester blows ui) and goes to pieces 
when lightning is induced on the line, and in most of the cases we have 
found this to be due not to the inefficiency of the arrester but to the local 
condition of the circuit. 

The third condition on the line, and it is the most important and the 
hardest one to take care of, will be due to an accidentally grounded phase, 
for example, the breaking of an insulator so that the arc can play from the 
line to the pin. say. or from the line to a green branch, or from the line over 
to the bushing of the transformer which is grounded. These are the three 
ronditiouF usually met. which are hardest to take care of. Every time that 
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the arc jumps from the line to the insulator — and it does it every half cyclf 
as a rule — there is a surge set up on the other phases of the system which 
will tend to make that discharge through the internal windings or bushing 
or insulator elsewhere. In so doing it will cause a short circuit, of course, 
an interrupted circuit. It is far better that it should be interrupted than it 
would be to let it play, because of the damage that may occur Internally in 
the transformer. In this case you can see that if you have a multi-gap 
arrester on the circuit, and that multi-gap arrester is designed to take care 
of the discharge, then it will discharge during the first break of that current, 
which is the first half cycle of the discharge. It puts out the arc at the end 
of the half cycle, but again the potential goes in the opposite direction and 
starts the arc again, the surge is re-established on the circuit again and your 
multi-gap arrester discharges. Now the multi-gap arrester cannot be de- 
signed to carry the current continuously at any commercial cost figure; conse- 
quently, under those conditions the multi-gap arrester must necessarily be 
destroyed. The only lightnirg arrester that can take care of that condition is 
the newly developed aluminum arrester, that I will speak of later. 

Now the fourth condition that you are liable to meet is something that 
has come up quite recently and that seems to occur on motor circuits, for 
example, in a large building where you are feeding a direct current, and 
operating electric motors for elevators and other purposes, if the load' on 
the building becomes so great that a fuse blows then you have that circuit 
disconnected from the main circuit and you have the meter on the inside, 
and sometimes the motor fields discharge through the meter and raises the 
potentail and in that way destroys the meter. You can see that if you have a 
heavy current flowing through a motor and you suddenly break the circuit 
you have just exactly the same thing as an induction coil, and the amount 
of voltage you will get out of that depends entirely on how short you break 
the current. If the fuse breaks the circuit very quickly then you can get a 
very high rising potential. The protection for that is a d. c. type aluminum 
arrester. 

These then are the four kinds of lightning potentials or surges that you 
would usually have to meet: First, a direct stroke of lightning; second, an 
induced stroke from a cloud; third, an accidentally grounded phase; and the 
fourth is the inductive kick from a motor circuit through such an apparatus 
as a meter. 

Just one word about the aluminum arrester and the principle that it 
works ui)on. The aluminum arrester, no matter what kind it is — there are 
two forms now that are out, one for a. c. and the other for d. c. The a. c 
consists of a series of sells made up from inverted cones, one setting inside 
of the other and separated by little fiber washers. Hetween these cones is 
poured in a certain amount of electrolite, making it about half full; then the 
whole mass is immersed in a tank of oil, the oil having two qualities; first, 
that of insulating the parts that are not in the electrolite: and second, cooling 
off the surface so that the arrester may operate for a long time. Now the 
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characteristics of the aluniinum cell are the same as the characteristics of 
the arrester; the arrester being made up of multiple cells. If you had a 300- 
volt circuit you would have one cell; if you had any higher voltage than that 
you would have the total voltage between, or the ground divided by 300 would 
give you the number of cells that you would place between the lino ground 
or line to neutral, according to the conditions. The characteristic of each cell 
Is very similar to a storage battery on a d. c. system. If you take a storage 
battery and let it flow, say on a 600-volt system the cell will take the current 
until the voltage rises to about 2.2 or 2.5 volts per cell. At that time the 
current in the battery is reduced to almost nil; but if you should raise the 
voltage on the circut above 600 volts, then you would not have a counter 
olectro-motive force of that value, ard the cuirent that would flow would be 
the excess voltage divided by the internal resistance of the battery. In that 
way if you have a large battery you might have 5 amperes for every volt of 
increase over 600 volts. In that way a storage battery on a d. c. circuit is 
one of the best kind of lightning arresters because it holds back the dynamic 
current and allows only the excess voltage to discharge through it. An 
aluminum arrester acts very similarly. The aluminum plate surface goes 
through a chemical process by whic'i a film is formed on the surface of very 
great thinness. The actual thickness of the film is represented by figures 
something like .000002. Ihere are about five "G's" before you come to the 
figure. That represents the thickness of an inch. It is shown on the surface 
as an irridescent color, slight whitish appearance. The film bears much the 
same relation to the circuit as the counter-electro motive force does in the 
battery. We take a single cell on a 300-volt d. c. circuit, for example, then 
the leakage goicg through that is reduced to a very small volume; in that 
case you connect the cell directly to the circuit and leave it on the circuit. 
The leakage of current will be about .001 of an ampere, but for every volt of 
pressure above 300 volts that cell will allow current to flow through it equal 
to the excess voltage divided by the resistance. Since the resistance is very 
low, about one-quarter ohms, you can see that means about an ampere for 
♦-very volt; so that by the time you get to double voltage you have about 100 
amperes flowing through that cell. I am thinking of a 600-volt circuit. It 
comes to about the same thing as a 300-volt. so you have a safety-valve on the 
system. It acts just like a safety valve on a boiler. At normal pressure there is 
practically no discharge, but for abnormal pressures the valve opens up. there 
are myriads of them on the surface of this aluminum plate— allowing the elec- 
tricity to flow through, the same as steam would escape through a steam 
boiler safety valve. In a d. c. cell the ratio of the current between normal 
I)otential and double potential is about one million; in other words, the cur- 
rent increases trom .001 ampere to 1.000 amperes. So far as we can see in 
the study of lightning, that is sufficient to take care of any kind of a dis- 
charge that may come on a circuit. 

In the a. c. lightning arresters made for voltages f»oni 2,300 volts to 
110,000 volts a gap is placrd in series in order to prevent the wearing of the 
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plates by the constant action of the alternating current. The alternating cur- 
rent wears the plates very much more rapidly than the direct current. 

Now as to the use of these a. c. lightning arresters, It is not to carry a 
discharge continuously for half an hour. It is estimated that within half an 
hour if you get an accidental ground due to a broken insulator or other cause 
then during that half hour you can throw the switch out of circuit. That is 
one way of doing if you have an auxiliary circuit. You can send a man out 
and get pretty well out towards the trouble so that your time of shut-down 
will be very brief; or a third way to do it would be to put a permanent ground 
en the wire, that is an accidental ground upon it. If you take any system and 
connect the wire directly to the earth you will get no oscillations; so you can 
tell by looking at your lightning arresters, you have a gap between the other 
line and this stack of cones that 1 spoke of, and the gap that does not arc is 
the wire upon which the trouble takes place; consequently, if you put a per- 
manent ground there you can take your time about locating where the trou- 
ble is on the line. It is estimated that half an hour should be sufficient, and 
that will do no damage to the cones; that is they will be put back in service 
again by allowing the electrolyte and oil to cool down. 

In conclusion, I want to state what has been accomplished by these light- 
ning arresters. The cone lightning arrester has been in operation for a num- 
ber of years. The General Electric Co. is very conservative about putting a 
thing out of that kind if objectionable from any standpoint, and it is only due 
to the strongest pressure that they have been willing to accept an arrester 
of that kind. The arrester last year — or this year rather — has been installed 
on the Animas Power & Water Go's, line in Colorado where they have eleven 
of them. During the month of July last year they had about ten storms, and 
twenty-two shut-downs and interruptions of service. I can not give you exact 
figures, but only approximately. This year, with the arresters on the circuit 
at nearly every station, they had 18 storms and no interruptions of service. 
They had one interruption of service during the month, which occurred at a 
station where they had no protection. They have 30 stations to protect there, 
and they did not have time to get all the arresters in. It is in the mountains. 
This one interruption at that time cannot be attributed to the lighting ar- 
resters at all. That in itself is what can be presented as proof of the operative 
condition of the arrester. 

In conclusion I will say that the state of lightning arresters so far de- 
.slgncd is such that we can pre-determine before hand just exactly what the 
lightning arrester will do. That was impossible with the old type of multi- 
i;ap arrester, but the new types of arresters are tested in the factory in the 
ordinary way, put on normal potential with a measured discharge passing 
through it. In the a. c. the leakage is about three-quarters of an ampere to 
one ampere. Then you put on double i otential, dynamic potential right from 
ihe generator, and you will again mcasu/e the current that flows. You may 
find from the record that the actual current does go up to the volts given. 

Now if the lightning arrester will take care of dynamic current for a 
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xery considerable length oi time, it surely ought to take care of lightning cur- 
rents which exist for a very short time. 

I thank you for your attention (Applause.) 

President Tait: Will you enlighten the gentlemen on the method of salt- 
ing grounds? 

E. F. Creighton (Schenectady, N. Y.): The whole subject of making 
grounds on circuits was presented in a paper to the American Institute last 
June. We carried on tests covering a period of over two years now, with 
ordinary pipe driven into the grourd. say take an inch pipe, drive it into the 
ground and measure its resistance and its permanence. We found that 
in very dry soil the resistance of such a pipe would be very hich. We 
drove the pipes into mounds of earth. Where the pipe was not driven down 
to the level of the earth and the resistance was very high, up to hundreds of 
ohms, we took and cut out round the top of the pipes most of which were 
driven in 8 feet and put in there a few pounds of salt, then placed in the hole 
dug out a few buckets of water. From day to day we measured the resistance. 
You will find this all in the paper .. you care to look it up. We found every 
day that this resistance was decreasing as the water was percolating through 
to the underlying conducting strata. This ground has stood for about three 
years, and although the resistance has gone up somewhat, it is still very low 
as compared to the. original condition, due to the fact that it is very difficult 
to wash salt out. We made extensive tests at a power plant where they have 
in their station two of the old-type grounds made by using about 2 feet square 
copper and covering that with a load of coke, having first dug a big hole and 
made a stiorg wire connection. We ha(> two of those in the station, and the 
two oi i^em measured in parallel 22 ohms. V\ e drove five pipes on the out- 
side of the station through gravel soil, connected these pipes all together and 
salted them down, and these 5 pipes which cost almost nothing and required 
only a few minutes to drive had a resistance less than half of the resistance 
of the two expensive grounds. Furthermore, they have the advantage of your 
being able to test them out any time you please, and you can always tell 
whether your ground is in good condition. The easiest way is to simply put 
a little salt on it, water it down and you are sure that the ground is all right; 
but if you do want to test it simply divide up your pipes which are best driven 
around the station on the outside, divide them into two parts and put 110 
volts across the two sides with an ordinary meter, and in that way you can 
measure up the resistance. You can see that if the five pipes gave a resist- 
ance of 10 ohms that will give you about 10 amperes on 110 volts. In good 
wet soil the resistance of one pipe in the earth by itself will be about 16 
ohms; if the soil is very dry it will run up to several hundred ohms; and if 
it is thoroughly salted down it will run down to something like 10 ohms per 
pipe. I can recommend that method both on account of its cheapness and 
I he possibility of testing it out, ar.d its durability. There is just one factor 
in regard to these earth grounds that you ought to take into account, and 
that is occasionally when you have a grourid on a circuit or in some way 
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I 
that the dynamic current has to flow into your earth connection you will I 
find that it will not take more than two or three minutes for the dynamic i 
current to so dry out the earth that the resistance may run up to 
several thousand ohms, and it may be weeks before the moisture gets 
back into the earth surrounding the contact and bring it back to its original 
condition ; so that in that case if you should have a drying out effect due to a 
dynamic current you will have the advantage of treating your ground imme- 
diately with salt water and in that way bring it back to the normal low 
value. Of course one of the best grounds you can get is the water mains of 
the system because there you will have a very large area of surface and less 
liability of dryicg out. I thank you. (Applause.) 

President Tait: We are very much obliged for your talk. We thoroughly 
appreciate it. If there are no questions or argument on this matter I would 
like to suggest that Mr. Turner has something to present to the Association 
at this time. 

M. E. Turner (Cleveland): ( Mr. President, I want to present an amend- 
ment to Article VII, Section 7, to the constitution, to be acted upon at the 
next convention, which is as follows: 



PROPOSED AMENDMENT TO CONSTITUTION. 
Offered by M. E. Turner, Cleveland, O. 

Article VII, Section 7. — A nominating committee of five members shall 
be chosen at each annual meeting and in the following manner: Two mem- 
bers to be elected by the Association, two mmbers to be the two retiring mem- 
bers of the Executive Committee; and one member to be appointed by the 
President and to be Chairman of said committee. 

The elected members of the Committee shall be chosen thus: In open 
convention the delegates shall nominate members lor election to the Com- 
mittee, and all members so nominated and supported by a seconding motion 
phall be the nominees for election: and of these, nominees the two receiving 
the highest number of the votes of the Association shall be declared duly 
elected. The polls shall remain open five minutes, and no other business 
shall come before the Association during such interval of time. 

President Tait: I would ask that action be now taken on the report of 
the Nominating Committee that came in this morning. We have a few min- 
utes before we close, in which we can get that disposed of. What action do 
you want to take in the matter of the Nominating Committee's report? I 
believe it is on the table for consideration. 

M. E. Turner (Cleveland): Mr. President, I move that the report of the 
Nominating Committee be received and accepted, and that the Secretary be 
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iDStructcd to cast the ballot of the convention for the election of the respec- 
tive nominees. 

Which motion was seconded, carried, and so ordered. 

The secretary cast the ballot accordingly, and declared the various 
nominees duly elected. 

Announcement was made by Mr. Turner that arrangements had been made 
by Mr. Hanley to run a special boat after the banquet to Port Clinton and 
probably Sandusky, so that any who wished might take that means of* getting 
an early start in the morning by rail from either of those points. 

President Tait: This afternoon we will probably have a little time in 
which to take up the further discussion of the oil engine, gas engine and gas 
producer plants. A request has been made that that subject be again taken 
up if we have the time. 

The Chair called for the report of the Auditing Committee, which was 
submitted as follows: 

REPORT OF AUDITING COMMITTEE. 

To the Ohio Electric Light Association: 

Your Finance Committee herewith report that we have audited the books, 
bills and vouchers for the past year, and find all vouchers, bills, etc., balance 
with the Secretary's financial re|)ort. 

Respectfully submitted, 

W. P. ENGKL, 
W. F. HUUHELL, 
T. D. BUCKWELL, 

Finance Committee. 

On motion, the report was received and accepted. 

On motion, an adjournment was now taken to 2:15 this afternoon. 



FIFTH SESSION— THURSDAY AFTERNOON, AUGUST 27. 



The convention met pursuant to recess. President Tail in the chair. 

Mr. Fred Leslie, of th** Muncie Electric Light Co.. Muncie, Ind., read his 
paper on "Gas and Ga-solinf Lighting Comi»etition and Best Ways to Meet It,' 
as follows: 
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GAS AND GASOLINE LIGHTING COMPETITION AND 
BEST WAYS TO MEET IT. 

. .By MR. FRED LESLIE, of Muncie Electric Light Co.. Muncie, Ind. 

It seems to be a settled fact that a sufficient amount of illumination for a 
store can be produced with gas or gasoline arcs for less money than it can be 
done with the most modern electrical methods, if the current is to be sold at a 
reasonable profit to the central station. 

When I say for less money I am considering the cost of the gas lighting to 
be the amount the user will acknowledge it costs liim. Very few will allow 
such items as depreciation on equipment, destroyed decorations, loss of trade 
on account of heat, bad air, etc. 

When we have admitted that the electrical method costs more, it is neces- 
sary for us to prove that it is worth more, or, by some other means convince 
the prospect. 

The Hat rate lighting plan witn the use of Gem. tantalum and Tungsten 
lamps is very attractive to certain classes of consumers, especially saloons, res- 
taurants and other business open until eleven or twelve p. m. and rooms which 
require daytime lighting. It is a fact that the majority of Central Stations are 
afraid of flat rates, and they have reason to be afraid providing the flat rate 
is not made high enough. As we have been able to displace a large number 
of gasoline plants by the use ot flat rates I feel that an explanation of these 
rates will be interesting. 

These flat rates were made about two years ago. when the Gem and tanta- 
lum lamps first came into general use. The price charged is made strictly on 
the number of lamps installed. For six o'clock closing business the price 
charged is 50c per month or $G.OO per year, and for eleven o'clock closing, 
GOc per month or $7.20 per year. The consumer in either case must use 
either Gem or tantalum lamps and furnish his own lamp renewals. The fact 
that he pays for renewals prevents to some extent the use of lighting when it 
is not necessary. This rate figures in the one case $120.00 per kilowatt year 
and $144.00 in the other — on the connected load. When you know that very 
few central stations average $40.00 or even $30.00 per kilowatt year income, 
this flat rate business cannot nelp but look good. 

It the consumer uses his entire installation an average of eight hours per 
day the income per kilowatt hour would be about 5c. And to take the extreme 
case where the lamps would be used continuously the income per kilowatt hour 
would be close to two cents which is a good rate on business with a load factor 
ot 100 |.er cent. We have been able to produce a yearly income of $135.00 per 
kilowatt peak, which by comparison you will tind to be high. We do not be- 
lieve that this result is often obtained by a strict meter system. 

The Tungsten lamp offers a still better proposition on the flat rate than 
either the Gem or tantalum. This is from the fact the consumer gets almost 
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oouble the light for the money and leas energy is consumed to produce it. We 
are putting out the 100-watt lamp on a flat rate of |1.50 per month; the 60- 
watt at 90c and the 40-watt at 60c, regardless of hours used. This produces an 
income of $180.00 per kilowatt year connected. The original installations and 
renewals are furnished by the consumer. If the consumer were to use the 100- 
watt lamp on a meter he would reduce the hours burning to an average of 
six per day which would net about 75c per month at a 5c rate. 

We have had some consumers that were using tantalum lamps on flat 
rate and have changed to Tungsten, and in every case we were able to hold the 
income up to where it was and to increase the candlepower to nearly double 
and reduce the current consumption. 

One great advantage of flat rate lighting is the elimination of ail meter 
troubles, such as high bills, errors in reading, attempts to beat the meter, etc. 
Disputed accounts kad to the loss of a friend and very often to the loss of a 
er>n8umer. With a flat rate change for lighting the consumer knows what his 
bill will be and makes it a part of his fixed charge the same as rent, clerk hire 
and other regular bills. The flat rate charge being divided equally throughout 
the year helps to reduce the slump in income during the summer months. Flat 
rate lighting also saves the investment in a meter, the cost of repairs and 
testing the same and the expense ot meter reading and computing the bill. 

It was not the intention in this paper to devote much space to the ques- 
tion of rates; while we will admit that the rates for current have something to 
do with a successful campaign against gas and gasoline competition, the 
greatest factor in the fight is the public policy of the company. I may 
state, as an exi;lacation, to what extent this idea has been carried out in our 
city, that the writer as superintendent of the Lighting Company was some 
time ago elected President of the Merchant's Association and is holding the 
office at the present time. This association is composed of about 75 of the 
leading merchants of our city who are all heavy consumers of electricity. 

The benefits to be derived from this amount of public confidence in the 
manager of a central station are very apparent. While it is easy to see the 
advantage of this condition the method of its attainment is the problem. The 
solution is, not by any fixed rule, but by conducting the business in a manner 
to merit the position. The people must be treated in a way that their expres- 
sion will be favorable to the company. It is not always convenient to give 
time to traveling men but we have found it pays to do so. You are almost 
sure to learn something new, and to have them speak well of you is worth the 
time necessary to give them an audience. In the settlement of disputed ac- 
counts the amount is most generally small and if you can satisfy a customer 
and make him your friend tor 63c or $3.63 rebate on his account, if there is 
any possible excuse for allowing it, it is money well spent, and a small price 
to pay for his good will. 

When you start up town to buy an article you generally hunt some friend 
to get it from whom you are satisfied will give you a square deal. The same 
way with the man hunting a satislactory system of lighting his store, if he 
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thinks he can get a square deal from the Lighting Company and knows the 
manager as he should, your chances are good to get his business. 

It is necessary to take an active part in all commercial and industrial 
associations. It not only shows the spirit of interest in your city but enables 
you to become acquainted with all new comers to your city before they have 
located and to have a chance at their lighting before they have decided on gas 
or gasoline. 

Drug stores seem to be, or have been with us, the hardest to wean away 
from the gasoline lighting plant. They generally get their gasoline at whole- 
sale which reduces their cost from 15 to 20 per cent. They can also get along 
on a poor quality of light and a poor quantity if necessary. We have recently 
displaced two gasoline plants with a flat rate Tungsten proposition by solicit- 
ing the assistance of the drug clerks. It is the rule that the care of these 
plants is up to the clerks. The work of cleaning and operating is far from 
pleasant or desirable and the aid of the clerk tb get rid of the thing can easily 
be secured. In the case above we do not believe the contract would have been 
signed without their influence. The same will apply to other stores as well. 

There is one mistake in flat rate lighting and long hour meter business 
that is very easy to make, and that is of selling the customer more light than 
he can afford to pay for. It is true that it is his business how much he spends 
for light, but it is your business, not just to get in the original installation and 
two or three months bill, but to get a permanent, satisfied customer. If there 
is not suflicient light it is much easier to add on a few lamps than to 
have to take away some. After a part of the lighting is cut out he decides the 
balance is not doing any better than gasoline and back he goes. 

The matter of furnishing the use of a suitable fixture free of charge has 
surely been a great factor in meeting this competition in our city. With the 
Gem and tantalum lamps we have used principally the Harter wireless glass 
cluster with flat porcelain reflectors. The cluster is provided with a pendant 
switch making it convenient, and saving the cost of wiring for a side wall 
switch. These clusters can be installed in a room that has only one circuit 
through the center or one row of outlets without any cost for wiring. It has 
been our custom to install the cluster but not to do any wiring. 

We have not as yet decided on any regular outfit for the use of Tungs- 
ten lamps. The single pendant supported by lamp cord is Inexpensive and 
gives satisfactory results with the 100-watt lami)s. We have in every Tungsten 
Installation employed the use of holophane reflectors. We believe it is not 
only good iwlicy to use this glassware, but that it is necessary to do so to estab- 
lish a standard of illumination that will successfully compete with gas and 
gasoline arcs. 

Discussion. 

President Tait: Gentlemen, this paper has presented ideas on handling 
current that 1 think arc new to the average central station, and I am satis- 
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liod thai Mr. Ia'sVw is i)r<»paiv<l to ddVinl his luisilion on th<' snl)jt»et. If thoro 
are any questions you want to ask about it start right in. It is quite unusual, 
you know, to sell cVirrent on a flat rate that way. 

H. W. Chase (Dayton): I understand that there are some companies here 
that are installing their Tungstens on a flat rate charge for renewals, and 
others are installing them and covering the cost of the renewal in the flat 
price. I would like to know which method proves most satisfactory. 

President Talt: I believe Mr. Anderson carries on a similar scheme. We 
will be glad to hear from him. n 

W. C. Anderson (Canton): It has been so long since I have not been 
connected with lighting companies that were supplying current on a flat rate 
that I would almost as soon think of defending the meter plan as of defend- 
ing the flat rate plan. I think it defends itself. In the Moboken plant with 
which I was connected from 1881) to 1899 we lighted by flat rate almost ex- 
ilusively. and we did more business in Hoboken, with a population of about 
40.000 than our neighboring city of Jersey City did with a population of 175.- 
000, although the conditions were at least as good or possibly better there for 
lighting, than they were in Hoboken. Now I do not believe that a person 
ran make any set rule for furnishing or not furnishing renewals. I believe 
that that is something that should be best worked out by the individual plants. 
!f you were furnishing lighting with a very low renewal cost, incandescent or 
arc lamps, you could afford to take a great deal more chances of the cus- 
tomer letting the lights l)u:n carelessly than though you were supplying a 
very expensive renewal proposition like the Tungsten lamps. I would not be 
prepared to say as yet whether the Tungsten lam|)s would have sufficient 
light to justify taking chancos on wasted current, or not. 1 do not see why 
they should not though, because as I understand it, the light is very good. 
Our experience so far has b«»oii that their light is very good, and we use 
them at a little below voltage; that is. a voltage very considerably below the 
marking of the lamp, about fivr volts. I iinsunie that that has a tendency 
lo cheai)en the renewals eonsi(l<Ma!>ly. I do not know that there is anything 
that I can say that would l)e of further interest. If there an' any questions 
as to the rates we charu*' I would h*' glad to giv*' any information. 

H. \V. Chase ( Dayton >: What rate do you charge. .Mr. .Anderson? 

\V. C. Anderson (Canton »: Our rate for a !♦', candle-power lamp is tJO 
cents. We have not gone into th»' Tungsten lamp far <'nough to develop any 
|)erma«ent rates. What wt' hav«' done is a little more in th«» trial ordei- than 
anything else. 

President Tait : Is t\\"v*' any lurth<M' discussion on this pap«M? 

.1. R. Cravath (KlecTrieal World*: Therr is our oth»M- possibility in con- 
nection with flat rai« s tliat do»s not simmu to havr Ix'cn consid<'red: that is 
the giving ol a I'lat rat<' and Ittiiriz the consiim«-r furnish his own n^u'wals 
on Tung^■t^•n lamps. th«' id'-a 1)« ii.ir tliat th<' c-ost of i-rrcwals would ))e high 
enough tt> induce him not to k»'«i) his lamps on wlnn h»' didn't wnd them; in 
fact, that possibility was discuss^Ml not oiily for storr but for rrsidrnrr light- 
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ing over at the Michigan meeting last week. In connection with residence 
lighting the advantages offered would be mainly in reduction in cost of sup- 
plying service— first cost — and also if some kind of a flickering device was 
used instead of a meter it would tend to reduce the consumer's maximum 
demahd; that fs, he would contract for a certain maximum number of lamps 
which would be considerably less than the number that he would use under 
the regular meter rules, aiid in that way the Investment cost per consumer 
would be kept down. That was a suggestion made by Mr. Dow as something 
worth thinking about, although I notice that he has not tried it yet. 

President Tait: f would like to ask the advocates of the flat rate scheme 
what seems to be the tendency as to the customer wasting current; in other 
words, do you know definitely, or nave you any. idea about what percentage 
of total current burned is wasted by allowing it to go beyond the hours that 
you contracted to supply it; in other words, if you have a contract to fur- 
nish electric light to midnight at a price of so much per unit, what assur- 
ance have you got, how do you correct the difficulty of a man burning the 
current all day and all night, not turning it off? Some will do that. We 
have had a long experience with flat rates in various places, and have always 
had to finally install meters, unless we could get a very high rate on k. w. 
capacity of lamps connected. We have not done •very much of that sort of 
work in recent years, but I am highly interested in knowing that it is being 
done so successfully elsewhere. I would like to know what the tendency of 
human nature is in that respect in the towns that you gentlemen represent. 
Canton and Muncie. to burn lights longer than the contract period? The 
question of carbon filament lamps burning out is not a serious question with 
him because he can buy lamps comparatively cheap. Of course I can see 
I'ow the Tungsten lamp at a high cost would act to his detriment, but I 
would like to know the definite, proportion of current that is being wasted, 
and how it works out in that respect. Can any of you tell me that? 

W. C. Anderson (Canton): I would say that as far as Canton is con- 
cerned that there is a very considerable amount of light used unnecessarily 
on a flat rate. We furnish lamp renewals on i)ractically all those contracts. 
Further than that, we do not use anything at all except G. E. M. lamps even 
for our ordinary renewals. We do all our contract work practically. In most 
cases we have installed meters by which we check up the amount of waste; 
and our situation as regards waste is not very different from that of any other 
place. For a good part of the year we have a heating system in connection 
with our lighting business, and practically all this wa^^^te is in such hours as 
the- current costs us the least: in other words, this additional current wasted 
l>y the consumer is a very, very small item with us, and in making our con- 
tracts although we limit theni all to a certain nunibtM* of hours average use 
per mouth or per day, if they use too much above that we send them a bill 
and make them pay it at meter rate. 

.1. W. Beam (Cleveland): 1 would ask Mr. Anderson if he notices any 
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approciiLble difforonce in the color of the lisht from using lamps five volts 
higher than the voltage delivered? / 

W. C. Anderson (Canton): I have not compared the two lamps together 
to notice. The lamp looks perfectly good enough at five volts below its 
marking. It is plenty bright, while there is probably 18 per cent less light. 
1 think I tried to bring out that point this morning, that in introducing Tungs- 
ten lamps I looked at it as very essential that you increase the current con- 
sumption as much as iiossible. While we are selling light and not current, 
yet we are getting paid on the basis of current. 

President Tait: What are the conditions at Muncie in that respect? 
Fred. Leslie (Muncie. Ind.): The tendency has been, of course, to a 
rather free use of current. After they close up their places of business they 
do not leave them lighted up except perhaps one light burning all night. I 
believe the cost of that much extra current is paid for by the advertisement. 
People see those lights burning and it has a tendency to advertise the electric 
lighting business. W^e have a heating system the same as Mr. Anderson for 
seven months in the year, and lighting off the peak does not cost us any- 
thing, because we have to furnish steam anyhow; and in the summer time 
there is no tendency to waste the light. People do not like to stay in those 
places so it seems to me to work out very satisfactorily. 

President Tait: Does your company maintain any sort of supervision 
over the burning of those lights? Ilo you have a man go round and see what 
is going on and how the various stores are burning the light? 

Fred Leslie (Muncie, Ind. »: The only supervision is on the connected 
load. Once in a while they will add a lamp or two. We have to do a little 
missionary work on that line; but so far as hours of use is concerned we abso- 
lutely pay no attention to it. They use what they want, just as they would 
water. 

President Tait: Would either of you gentlemen continue on that flat 
rate method if you had not steam heating attached to the stations? It ap- 
pears to me that both of you seem to indieai<* that the heating system is th»^ 
missing link. Would you follow the same method if you were not disi)osing 
of steam heating as a by-product? 

Fred I-.eslie: We would i^ho a little closer attention to tli.- liours of 
burning, but the late nn'iliod would be the sunn-. 

W. M. Adams iKlyriai: 1 had oeea^^ion in ih«' town ot Fremont wlieif 
we took a plant ovri, to make a canvass oi the town an<i s««' Imw many ii^lit> 
were burning (»n fhii rat*-. W'*' found th«ie \\<t«' l.Tuu. in several idac«'s 
they were payii:^ tor »; ilLihts, and the\ liad i:'. Ai'i^T w*' ilu< \v it on met^-rs 
we didn't have T-'.u li^ht^. I think h> tli*- hot water wastf ^^^••:l^l system tin y 
are lobbinp: I • i« r to |.a\ I'aul. I woulil say. slay to im-icrs. 

K. A. Ilrclislein « Sandusky): We hav*- a iittli^ plant in our in-iyhhor- 
hood. about louiteen mih s trom hom*-. wln-ri- they have a ilaJ rar.' system. 
Ir i/ a n:iri<i.'j'l i lai t. '1 1m y hav ci-lv a niuht seivic". It >ou will stand 
on tho main street when the machinery starts up at 4:00 o'clock you will 
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soo overj' light burning. If you are there when they shut down in th«' 
morning, thgy all go out, just because the machinery stops. The only fellov 
who is busy around there is the fireman — and he is real busy! 

W. C. Anderson (Canton): I never did and never would make a flat 
rate for a private house or any place where the lights are not in plain view 
from the street. 

President Tait: That is just the information I want. I would like to 
know the limitations of the flat rate business. I have never been able in my 
own mind to believe that a strictly flat rate is the proper thing. If it had 
been we would have never bought meters 10 or 15 years ago and kept on 
buying them since. As I understand it this flat rate scheme is chiefly con- 
fined to the business houses in a town where you can observe what is going 
on, and if a man does abuse the light you have a chance to get back at hlra 
and charge for the wastage. That is the principle, is it not? 

W. C. Anderson (Canton): That is it precisely. 

n. H. Gardner (Dayton): For what number of hours is that rate of 6<> 
cents a month, and is it stated in the contract that they will be charged addi- 
tional if they use current more than that number of hours? 

W. C. Anderson (Canton): The contract is drawn that the lighting shall 
be from such and such an hour to such an hour and during dark and cloudy 
weather only, and that it shall in no case exceed so many hours a day. If 
any excess is used over such hours it shall be paid for at the rate of (blank) 
cents per k. w. hour, whatever the hourly rate is. 

K. A. f^echstein (Sandusky): I supijoscd the 00 cents per month would 
be the rate fixed as an average the y(»ar around. I would like to ask the 
gentleman how he would handle a customer that only wants electric light 
about six months in the winter and is willing to get along without it and 
use something else in the summer. Must such a customer pay you for a 
whole year, or do you let them come on your service and get off whenever 
they want to? 

\\ . C. Anderson (Canton): \V<^11. I would say that I would get all 1 
could out of that man. If I thought 1 could get more on a meter rate 1 
would certainly put him on meter; but a man who uses electric light only in 
winter and is willing to g»'t along without any light in the summer time is a 
l)r<'tty hard man to deal with. If he is willing to get along without any in the 
sumuK^r time he is not willing to pay vny much in the winter time; and 1 
think that a meter would b<> the proper thing for him; in fact, I do not think 
that the tlat rate i)r(.)p()siti()n is for any one except one who wants to have a 
nicely lighted stoie. and you can get more money from him by a flat rate, 
and he can get more li^ht from you that way. and you will boTh be satisfied. 

IMesident Tait: Tliere are two things I would like to be satisfied about; 
I would like to know from your experience what the average price per k. w. 
hour sernis to fi^ure out on your flat rate basis of lighting. I would like to 
know appi'oxiniatfly wliat tlie avera.i;(» s. « ms to be a.s against other plants; 
also, is it not a fact tliat if tli<' flat late was carried to great extreme in your 
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town that it would mean additional generating apparatus, which is what wo 
found In years gone by we would save by installing the meter system? 

W. C. Anderson (Canton): F'rom an experience in flat rates for twenty 
years I would say there is no more apparatus needed, limiting that of course. 
to what I said before, that no light would be on a flat rate except it was a 
light that was used during the day, and none at all in offices or houses, or 
any place where the light could not be seen, or where its use would naturally 
be intermittent. I do not think that the receipts that we have i)er k. w. hour 
should be taken as a fair comparison. We have just passed through a very 
bitter and destructive competitive light, and we handle it very largely on the 
flat rate proposition. 

President Tait: May I ask Mr. Leslie what the average price per kilo- 
watt hour, if you have figured it, works out on a flat rate fJasis — if you care 
to make the statement pul)Iiclyv 

Fred. L.e8lie (Muncie. Ind.): I do not care to make any additional state- 
ment otherwise than in that paper. There has been practically but little of 
the Tungstens in use there because it is comparatively new; but on tne tan- 
talum and Gem lamp that would be just as stated in the paper. In regard to 
lighting stores I might say that we r.ever put out any flat rates among the 
residences, although if a man wanted twenty lights in his residence ft^r 60 
cents a month I would let him have them: but we have not found any that 
wanted them, because $12 is too much to pay for a residence a mcmth. It is 
confined to the stores in the down town districts, and you can patrol that 
yourself as lar as that is concerned, to set' whether they are keeping the 
contract. 

W. P. Engcl (Deliance): I take it that it is purely and simply up to 
the manager ar.d his assistant as to what lighting in his judgment he takes 
on by contract. I should say that wIumi a man wants lighting it is a matter 
of judgment whether he shall be siip|:lied by meter or by contract. On a 
contract price you want io control th«* light to suit yourself. You have to 
find out how careful the man is. and make him a price accordingly? He will 
feel satisiied if he is under no restriction, and he will use a little more than 
what he would naturally on a meter. So that it is <Mifirely up to the manager 
and his assistant to whom he shall give these flat rates. 

President Tait: .Mr. Osborn. have you anything to say on the subject? 
You have '»♦ oi .uoiu <1 \r.(iis (M.uiiii.ies, 1 beli<.'ve? 

G. C. Osborn (Harrison. X. .!.»: One or two id(»as came to my mind that 
are derived from several expeil^'nces that have been related to me. One 
case is at .\tlantic City, where they are usinir a flat rate on th«' TuuKsten 
lamp, taking a veiy clu ap fixture and niaklig out of it a one, two. thre«' or 
four light fixture; but they are only putting these lamps wln^re they ran In- 
seen idainly. and tluy sjieeify that tlu' lanij) sliall In- turned down at dusk, 
and turned off ar least l.-y midnight, as I remember it. The store-kei-per is 
put on his honor to do that: if not. th« y rf.-er\e the right in the eontraet tc» 
cancel it. The (juestion that I would like to a^k is whi'tlnr ii has madi' any 
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difference in tlie number of meters that Muncie or Canton have used; that 
is, If a customer has part of his lamps on flat rate, and part on meters, 
whether it does not require just as many meters, and whether there is any 
saving in that department? The tendency t find all over the country is a 
desire to get away from the flat rate proposition. We have a particular case 
of flat rate in Hartford, Conn., where they are giving Tungsten lamps on a 
free renewal basis, and putting them out on flat rate without meters at all. 
In that case they limit the man's total load; but they have not gone into 
that to any extent. 

President Tait : What device is that which is put on to make it flicker' 

G. C. Osborn (Harrison, N. J.): It is an arrester that when you get up 
to a certain load will by means of a snap switch break the contact, and the 
man will have to remove a certain number of lamps to keep it down. 1 
obtained that information in an indirect way, that they go to a customer and 
take his bills for the previous year from month to month and offer to do his 
lighting on that basis with a Tungsten lamp, guaranteeing him that the bill 
will be 20 per cent less than last year. Then they put in Tungsten lamps, re- 
ducing his i.eak in that way and running the load over 6 or 8 hours. That 
has only been in operation about two months. 

Fred. Leslie (Muncie, Ind.): It seems to me that the advantage to be 
gained from the Tungsten ^lamp is to give the consumer more candle-power 
instead of a smaller bill. If you put lamps on meter you will have to reduce 
his current consumption. It is not policy to reduce the rate, so there is only 
one thing to do. and that is to rtducc the income. If a flat rate will hold up 
the income it looks like it is better than meter to me. 

T. D. Buckwell (Toledo): In resard to Tungsten lamps, if yoii reduce 
}our load by Tungsten lamps do you not think it is possible to get more 
money out of three customers than you are getting out of one now? If you 
use Tungsten lamps, with the same amount of machinery and the same in- 
vestment that you have at tho present time I believe it is iK>ssible to get 
more money out of three rustonieis than it is out of one. 

Fred. Leslie' (.Muncie, Ind.): It deronds in a case of that kind a great 
deal on the extent to which light irg is done in the town as to the income per 
capita. You may get to a point where there is not three there. We are 
getting about $7 per capita in our town, and we have not got the three to 
work on. 

(1. H. Stickney ( I^ynn, Mass.): It seems to me that this cheapening of 
the light is not going to make any permanent reduction in the income of 
central statioiis. .\ little break is to be exi)ected which may be considered 
pretty seriously by your Hoard of Directors at the time, but with the cheapen- 
ing of the light there must nec« ssarily come a raising of the standard; for in- 
slanet'. as the current gets a little eheai)er one store after another will take 
advantage of that and light n|) stror.gcr. for if one store looks considerably 
darker than its neighbor the fact is (luiekly observed, and the proprietor will 
fall in line. 1 think that has he.-n \ho rxperienee in a great many cases. I 
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observe that In niaUIng the rounds from one city to another, when one store 
lights up a little bit stronger than anybody else has been doing, complaints 
come in from the other fellows that their lamps are not doing well, and when 
the reason is explained to and understood by the party making the complaint, 
he wiW come up to the new standard established. There is no question but 
what lighting standards are increasing very rapidly. Another point too in 
connection with that is, we all know that electric lighting is reaching a very 
small percentage of its possible field. It has not extended throughout the 
country or to residence lighting nearly as thoroughly as it can, and these 
newer units will not only help in competition with gas, but the result will 
be a general extension of electric lighting and a raising of the standard in 
a great many places that never have been reached properly before. 

A Voice: Do you use meters on flat rate, Mr. Leslie? 

Fred. I^eslie (Muncie, Ind.): I do not install meters on flat rate. We 
GO not make those contracts at all. 

G. C. Osborn (Harrison, N. J.): Does not that limit the consumer so that 
he cannot put lights where he wants to use them? 

Fred. Leslie (Muncie, Ind.): Flat rates would not apply to a condition 
such as you speak of. Those lamps are only used in small towns. 

VV. M. Adams (Elyria): I think you will all agree that it has been the 
history of the lighting business that the more light a man gets the more he 
wants. 1 remember back in the early days when I first started in arc lighting 
we had the Gas Company to compete against and we installed Thomson- 
Houston oi)en arcs. We of course had a flat rate. We had full control of 
them, shutting them off at 12:00 o'clock or 10:00 o'clock. The Gas Company 
Immediately established a flat rate in all business houses and told them that 
they would give them so much gas per year. They did not take out the 
meters, however. As a consequence in about four years the Electric Light 
Comi)any owned the Gas Company. They were not getting 25 cents a thous- 
and for their gas. We examined their books after we took possession of the 
(ias Company. 

F. W. Willcox (Harrison, N. J.): One thing about the Tungsten high 
efficiency lanip has perhaps not been given full consideration, and that is 
the lelativi' cutst per candle rower of producing light in comparison with 
fdvhon lamps. If you figure out the differential costs of producing an equal 
amount of illumination with the different forms of lamps you will find that 
the Tin {^sten will amount on the ordinary demand of three or four hours 
per day per lamp to about 40 per cent of what it will cost for a carbon lamp 
of 3.1 W. P. C. That is something that should be of value to central stations. 
Of course you are not selling by the candle power hour; unfortunately you 
are selling by the k. w. hour; but it shows the possibility of increased illum- 
ination troni the same amount of apparatus. Many central stations are not 
doiri? more than 25 per cent of the total lighting business of a town, and the 
other 7.') or SO per cent is a possibility for the Tungsten to develop. It seems 
to me w«' sliouhi look to the* possibilities of securing this additional business 
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lathei" tlian the of foot upon the business that is at present in hand. I haw 
been very much interested in the plan and methods of Mr. Leslie, and haw 
always wondered how far his system could be practically applied. The con- 
sumer will gladly pay a lump sum for a, given illumination which he would 
not pay at all on a meter basis. The difficulty is to limit him to the agreed 
demand. 1 wonder how it would be to take customers on that basis, have a 
meter installed so that he would know that you have a check on his actual 
consumption though you would not always hold him definitely to it, he could 
(xceed his consumption one way or the other, still he knows that the meter is 
on there and bo would not be apt Xo abuse the contract under which he was 
operating as he woirtd be in the absence of a meter. If it would be possible 
to produce a lamj) consuming only one-tenth watt per candle I think we 
would all agree that it would be very difficult to sell light by k. w. hour. 
While that is not a i)ossibility of the immediate future. It has perhaps a 
bearing on the i^oint as to what is the most practical way to sell illumina- 
tion. The k. w. hour has a great many serious objections. It might come 
to a case where you would take the contract to light a man's place just as the 
water companies furnish water on a ceitain definite basis of so much illum- 
ination for a given number of living rooms, which can always be calculated 
to moan an average consumption of light per room, and restrict waste by the 
use of a meter device so that the customer will not exceed his guaranteed 
amount. 

W. C. Ander.son (Canton): 1 think Mr. Willcox has stated something 
that is very desirable, and sonic thing that is very likely to be realized in 
tlio future. We avv making and have made* such contracts, a great many 
of them, for flat ratvs i)er year, of ('our.^e calling for monthly payments with 
a guarantee that not over so many k. w. hour shall be consumed; and 1 
think that in most cases that thoy can be limited with a fuse, and that is the 
cheapest way that it is possible to deliver tlu' soivice. The cost of current 
per k. w. hour by peoj.lo lengthening out tin ir hours of service is not a 
soriiMis nialtiM". Many i)ui in a ,')«) eandlt'-powcr lani)) where they should have 
an N candh'-powt'i- and that has Ixm-ii don** a gi'ral deal in the past. If the 
lamp companies should still continue to charue the same price for the Tung.s- 
ten lamps, why the consumers will not !)♦■ an\wh«ie nearly so liable to make 
such changes as they have i)een as to the carbon lamps in the past. 

President Tait: Is there anything fintlier on this subject? The time is 
jL'oing along. Several of tlie nienibeis liave sng;xest» d that they would like to 
ask .some fmther (piestions on gas producer ])lants and oil and gas engines. 
If there is any of that work that is incompb'te. or any other (piestion that you 
want to ask on that, now wtnild hv a pro| <i- tinh* for lakini; it up; but let us 
Mmit the discussion and ;;« t through wifii it as M)on a.'^ |»o.>;.sil)le. If there is 
nothing on that head l would like To know it ther»' is anything fm-ther that 
t-.hould come uji at this meeting l)efoi«- we fii:all\ adjoin n? 

T. D. liuckwell tToltdo): 1 wjuild like to niakr a >u.L;ii.stion, that we 
have a c(Uinnitte<' to b»' t« ruM d the Public F'olicy av Piiblicit\ Committee, to 
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report at tho next convontlou. [ think that Is n su!»jort that noeds coiisidor- 
able attention, and is going to be given attention in the future. 

President Tait: Do I understand that you suggest a committee in addi- 
tion to the committee that has already been elected for next year? 
T. D. Buckwell (Toledo): I did not know that had been done. 
President Tait: There is a Publicity Committee. I would ask the Secre- 
tary if he has anything further? 

Secretary Gaskill: I know of nothing else. 

Preside- It Tait: Before we adjourn I want to take this opportunity to 
thank each and every officer and every individual member of the Association 
who has helped along in any way to make the convention this year a suc- 
cess. I hope that everybody who has been here will derive benefit from the 
meeting. It is gratifying to us all to know that we have had a larger attend- 
ance from central stations in any previous year in the history of the Asso- 
ciation. Put-in-Bay is a hard place to get to, and the large attendance here 
indicates the great interest that has been taken in the Association work. 
This is as it should be, and I hope that it will continue and that the attend- 
ance will grow larger every year hereafter. 

Secretary Gaskill: From the standi)oint of the Secretary I want to 
second what Mr. Tait has just said about the help that we have had from the 
central stations of Ohio. I want to further ask that all those who are in 
attendance this year will give their help and assistance toward bringing out 
a still better attendance next year. Now work of this kind is just like get- 
ting any other business: you have to go after it and get the people to realize 
that it pays to come to the convention. The President and Secretary can do 
much along this line, but their work is made a great deal lighter if you will 
all co-operate in that regard and urge other plants, not only members but non- 
members to come out and help swell the crowd and take part in the work. 
If you will all do that during the year we will have a bigger convention next 
year than we have had this yoar. We have had a better convention this year 
than last, and we had a better one last year than we had ever had before. We 
want the assistance and co-operation of all in this work. 

It is a source of great satisfaeticni to the ofticers. and 1 presume of as 
great satisfaction to the members that the Ohio Association is by far the 
largest state organization of electrical men in the world probably, and next 
to the National in its importance. This is a source of prid<* to all of you, and 
by your help and assistance in the future, as you have given it in the pa.-^t, we 
will continue to maintain our reputation. 

President Tait: if there is nothing further, a motion to adjourn until our 
meeting next year will be in order. 

The convention adjourned aecordingly. the place and <lati' of the next con- 
vention to be hereafter deternun«'d by the Kxeentive Comniittee. 
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APPENDIX. 



The Ohio Electric Light Association would call the attention of its mem- 
bers and friends to the fact that the Association has during the past two 
years issued in advance of its convention a very handsome souvenir program 
of the annual meeting. This work has been the product of the highest devel- 
opment of printers art and the Association will continue to issue such 
souvenir in advance of its annual meeting. The publication is maintained 
l.y the advertising contained therein and the entire profits of the publication 
is devoted to the entertainment of those attending the annual convention. 
The Association would ask that its members and friends remember the 
e.dvertisers that have so kindly assisted in making this publication a success. 

The following are the advertisers in the programme of 1908: 

Wagner Electric Manufacturing Co St. Louis. Mo. 

The Jandus Electric Company Cleveland, Ohio 

The George VVorthlngtou Company Cleveland. Ohio 

The Anibos-Cudmore Company Cleveland, Ohio 

Western Electric Company St. Louis. Mo. 

The Globe Electrical Company Dayton, Ohio 

Weatinghouse Electric & Manufacturing Co Pittsburg, Pa. 

The Cleveland Electric Illuminating Co Cleveland, Ohio 

General Electric Company Schenectady. N. Y. 

The Indiana Rubber & Insulated Wire Co Jonesboro, Ind. 

National Carbon Company , . .Cleveland, Ohio 

Union Electric Company Pittsburg. Pa. 

The Libbey Glass Company Toledo. Ohio 

The Banner Electric Company Youngstown, Ohio 

The Moffat Feed Water Heater & Purifier Company Dayton, Ohio 

The Hrownell Company Dayton, Ohio 

New York & Ohio Company Warren, Ohio 

The William Hall Electric Company Dayton, Ohio 

H. W. Johns-Manville Company Cleveland, Ohio 

Ontury Electric Company St. Louis. Mo. 

The Phoenix Glass Company Pittsburg. Pa. 

Pittsburg Transformer Company Pittsburg, Pa. 

Fort Wayne Electric Works Fort Wayne. Ind. 

Hugo Roisinger New York, N. Y. 

The Sanitary Pump Company Dayton, Ohio 

Allis-Chalmors Company Milwaukee, WMs. 

The Toledo Railways & Lighc Company Toledo, Ohio 

The Electric Storage Battery Company Philadelphia. Pa. 

The Adains-Bagnall Electric Company Cleveland, Ohio 

Donbleday-Hill Electric Company Pittsburg, Pa. 

GreKory Electric Company Chicago, 111. 



The Biickoye Electric Company .Cleveland, Ohio 

The Ideal Electric & Manufacturing Company Mansfield, Ohl(» 

1 he Toledo Electric Company , . . . Toledo, Ohio 

The Economy filectric Company Warren, Ohio 

Shelby Electric Company Shelby, Ohio 

Ridgway Dynamo & Engine Company KidKWuy. l*a. 

Invincible Electric Renovator Sales Company Cleveland, Ohio 

The Dayton Pan & Motor Company Dayton, Ohio 

The Toledo Chandelier Manufacturing Company Toledo, Ohio 

The Cleveland Electrical Supply Co Cleviiland, Ohio 

The Erner Electric Company Cleveland, Ohio 

The Arbuckle-Ryan Company Toledo, Ohio 

Electric Appliance Company Chicago, III. 

Columbia Incandescent Lamp Company St. I^ouis, Mo. 

Moloney Electric Company St. I^uis, Mo. 

Wm. Wurdack Electric Manufacturing Company St. Ix)uis, Mo. 

W. G. Nagel Electric Company. . .' Toledo, Ohio 
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